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Preface

2019 was the 250™ year since the birth of Alexander von Humboldt, a nature
scholar. He was born in Germany and lived in many parts of the world, giving a
unified vision of this, where organic and inorganic nature form a single system,

whose manifestations are all connected to each other.

Since our Symposium, with its interdisciplinarity, intends to demonstrate,
edition after edition, this thesis we seemed appropriate to remember the theorist of this
holistic view of Nature. Since the Symposium is held in even years, and in 2019 it was

not foreseen, we intended to take the occasion to celebrate Humboldt in 2020 edition.

It would have been interesting to remember him during the traditional three
days of Symposium but unfortunately could not be carried out due to the COVID-19
pandemic restrictions. The pandemic also led to a reduction of the works; from the
approximately 150 works selected by the Scientific Committee, in these Proceedings
only half of them are present for obvious reasons. In any case, it seemed appropriate,
giving a clear sign of continuity, to publish the works that the authors were able to

complete in this difficult period.

In this reduced edition, the celebration of Humboldt was ensured by
F. Benincasa, M. De Vincenzi, G. Fasano with a note that we place before the works

of the different Sessions.

The Editors
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INTRODUCTION






ALEXANDER VON HUMBOLDT,
DA 250 ANNI IL TEORIZZATORE DELLO
STUDIO INTERDISCIPLINARE DELL’AMBIENTE

Fabrizio Benincasa, Matteo De Vincenzi, Gianni Fasano
CNR Institute of BioEconomy via Madonna del Piano 10 Sesto Fiorentino (Florence, Italy)
phone +39 055 5226058; e-mail fabrizio.benincasa@ibe.cnr.it

Abstract — In the 19" century, the term scientist was coined to indicate, in general, a cultivator
of the sciences. This definition involved both the beginning of the professionalization of
Sciences and the end of the "eclectic scholar" of Nature, of which Aristotle was the prototype
and Alexander von Humboldt (1769-1859) was its last important exponent. Humboldt was a
polymath, explorer, prolific writer, experimenter, university lecturer; he dealt with geology,
geography, oceanography, astronomy, meteorology, climatology, botany, philosophy,
anthropology, etc. He was the most famous scholar of sciences of his time.

Humboldt, with his works, has managed to connect all disciplines in a unified view
of the world. In his conception organic nature and inorganic nature form a single system of
active forces and all the organisms of the Earth are
linked as a family sharing the same "home". In 1866
Ernst Haeckel called the Humboldt’s holistic view
ecology (from the Greek oikos, home, and logos, study)
meaning the whole science of the relationship of the
environment with the surrounding environment. A
scientific world now organized in increasingly limited
and specialized fields soon forgot Humboldt's holistic
interdisciplinary vision, but his principles remained.
Humboldt showed Nature as a single force with climatic
zones that corresponded to each other across continents. He
argued that the plants were not to be arranged according to
taxonomic categories of belonging, but they had to be
considered in relation to the climate and location. In our
time, given the anthropic damage caused to Nature, it is
necessary to consider again Humboldt's unitary vision,
establishing interdisciplinary connections between scholars
of the various disciplines, thus expanding knowledge in Figura 1 - Alexander von Humboldt
a more organic and global vision of the Environment. ~ (1843). Ritratto di J. K. Stieler (1781

- 1858), particolare, olio su tela 107
x 87 cm, Coll. Schloss Charlottenhof,

1. Introduzione Potsdam - Germania [101].

Figure 1 - Alexander von Humboldt

Nel 1834 William Whewell (Lancaster, 1794 - (1843). Portrait by J. K. Stieler
Cambridge 1866), filosofo e naturalista inglese, nella sua (1781 - 1858), detail, oil on canvas
recensione del libro On the Connexion of the Physical 107 * 87 cm, Schloss Charlottenhof
Sciences di Mary Sommerville [31] conid il termine Coll. Potsdam - Germany [101].
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scienziato, ma uso espressioni un po’ troppo ironiche per essere preso subito sul serio [37]. Sei
anni dopo, nel suo libro Philosophy of the Inductive Sciences [38, vol. 1 p. 113] riprese il
suggerimento, questa volta in modo piu sobrio e il termine scienziato fu accettato dalla comunita
scientifica per descrivere un “coltivatore” di scienze in generale. Ebbe cosi inizio la
“professionalizzazione” delle scienze che si allontanavano sempre piu dalla Natura per entrare
nei laboratori e nelle universita, separandosi in discipline distinte con piccole zone di contatto
e talvolta di sovrapposizione. Torneremo su questi aspetti alla fine di questo lavoro.

2. I precursori di Humboldt

La definizione di scienziato determino
I’inizio della fine dello “studioso eclettico” della Natura
di cui possiamo vedere in Aristotele (Stagira, 384 a.C.
o 383 a.C. - Calcide, 322 a.C.) il prototipo e in
Alexander von Humboldt (Berlino, 1769 — ivi, 1859),
figura 1, I'ultimo esponente; scrittore prolifico, speri-
mentatore con buone basi scientifiche, viaggiatore e
studioso di tutti gli ambienti terresti allora conosciuti.
Si occupo di geologia, geografia, oceanografia, astrono-
mia, meteorologia, climatologia, elettrologia, botanica,
anatomia, filosofia, antropologia, ecc., nell’affannosa

ricerca di una sintesi fra scienza e cultura umanistica.
Egli fu, senza dubbio, lo scienziato pitu famoso del suo
tempo, non solo in Europa ma nel Mondo: noto agli

\

Figura 2 - Johann Wolfgang von Goethe

(1828). Ritratto di J. K. Stieler, parti-
colare, olio su tela 78 x 63 cm, Neue
Pinakothek Monaco - Germany [102].
Figure 2 - Johann Wolfgang von Goethe
(1828). Portrait by J. K. Stieler, detail,
oil on canvas 78 X 63cm, Neue
Pinakothek Monaco - Germany [102].

accademici ma anche alla gente comune.

Fondamentale per la sua formazione
umanistica fu 1’incontro con il celeberrimo scrittore,
ma anche apprezzato fisico e naturalista, Johann
Wolfang von Goethe (Francoforte sul Meno, 1749 -
Weimar, 1832), figura 2; gli argomenti da loro trattati
erano i piu diversi, si andava dalla poesia alla anatomia
delle rane. Ma una delle questioni centrali delle loro discussioni, che peraltro impegnava i
pensatori di tutta Europa, era: come si puo comprendere la Natura. Per gli empiristi bisognava
verificare le teorie tramite rilevamenti sperimentali, per i razionalisti una tesi era sufficientemente
dimostrata se basata sulla logica e il ragionamento. Goethe, che ammirava il geografo-filosofo
Immanuel Kant (Konigsberg, 1724 — ivi, 1804), figura 3, tanto da aver letto tutte le sue opere,
sosteneva che si puo arrivare a una verita oggettiva soltanto combinando 1’esperienza con la
capacita di ragionamento dell’osservatore: “i sensi non ingannano, il giudizio si ” [7,n. 1193].

[lluminante su questo aspetto fu, per Humboldt, il pensiero di Kant il quale sosteneva
che la conoscenza ¢ una struttura sistematica i cui singoli fatti, per avere un senso, devono inserirsi
in una cornice piu ampia: “prima di costruire una casa, mattone su mattone e pezzo per pezzo
bisogna avere una idea dell aspetto che dovra avere l'intero edificio” [22, prefazione vol. 1, p.
XXIII]. Fu questo concetto di sistema che divenne il fulcro del pensiero di Humboldt.

In sostanza Humboldt puo essere definito un illuminista nel senso kantiano, anche
se Kant ¢ uno dei pochissimi grandi del suo tempo che egli non ebbe modo di conoscere
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personalmente. Humboldt era partito dall’Europa quando
la fama del grande filosofo si era appena imposta, ed era
tornato dopo la sua morte, quando Kant cominciava ad
essere messo in discussione dagli idealisti.

Di un incontro, sia pure epistolare, fra i due
scienziati, ne parla Daniel Kehlmann in [23, pp. 66-67]
dove dice che Humboldt, durante il suo viaggio in
America tropicale, scrisse a Kant dicendo che, in base
ai suoi propri rilevamenti, stava elaborando il concetto
di una nuova Geografia Fisica e si dichiarava grato di
tutti 1 suggerimenti che I’illustre geografo avrebbe
voluto dargli. Di questa lettera non si trova traccia e piu
che una documentazione storica sembra il frutto della
fantasia dell’immaginifico autore, la cui opera ¢ di fatto
un romanzo in cui si intrecciano “furbescamente” fatti e
finzioni. Kant non ha mai trascritto in un volume i suoi \
appunti delle lezioni di geografia fisica ma lo ha fatto Figura 3 - Immanuel Kant (1768).
fare ad alcuni suoi assistenti, che hanno utilizzato anche Ritratto di J. G. Becker (1720-1782),
gli appunti degli studenti, in conseguenza di cio esistono particolare, olio su tela 46 x 59 cm,
varie edizioni di Geografia Fisica kantiana. In alcune di Schiller-Nationalmuseum, Marbach
queste vi sono anche aggiornamenti geografici non am Neckar - Germania [103].
kantiani o parti kantiane omesse. Rifacendosi alla Figure 3 - Immanuel Kant (1768).
versione che nel 1923 venne accolta nella “edizione Portrait by J. G. Becker (1720-1782),
dell’Accademia” degli scritti kantiani, possiamo dire detail, oil on canvas 46 x 59 cm,
che Kant fosse a conoscenza dell’attivita di Humboldt Schiller-Nationalmuseum, Marbach
nelle Americhe poiché se ne parla in Geografia Fisica am Neckar - Germany [103].
volume III [22, pp. 561, 565]. Resta di fatto che
Humboldt parti dall’Europa kantiano e kantiano vi ritorno, e rimase tale fino alla fine [28, p. 49].

11 rapporto con Goethe e la visione filosofica di Kant influirono sul pensiero di
Humboldt che passo dalla ricerca puramente empirica a una propria interpretazione della
Natura, combinando la precisione dei dati scientifici con la risposta emotiva all’armonia di
cio che vedeva. Cosi dopo una stretta concezione illuministica cominciava ad apprezzare
anche la percezione e la soggettivita dell’individuo, ma senza dare quella interpretazione
edenica della natura [28, p. 48 nota 6] espressa dai romantici. A differenza di questi
Humboldt pensava che I’armonia della natura non andasse colta attraverso un sapere
empatico ma attraverso 1’uso duttile e flessibile della ragione [28, p. 49].

La formazione politica di Humboldt si consolido certamente con la Rivoluzione
francese (1789) che insinud nel giovane Alexander, vissuto circondato da pensatori
illuministi, un credo nella liberta, nell’uguaglianza, nella tolleranza, nell’importanza
dell’istruzione che non I’abbandonod mai.

Humboldt, a quindici anni dalla Rivoluzione francese, voleva conoscere gli uomini che,
a suo dire, avevano riversato gli ideali della Rivoluzione nella giovane repubblica americana,
in particolare il terzo presidente degli Stati Uniti, Thomas Jefferson (Shadwell, 1743 -
Charlottesville, 1826) che aveva vissuto cinque anni in Francia, come plenipotenziario
americano. Humboldt arrivo a Jefferson tramite il Segretario di Stato a cui aveva scritto “[...]
dopo aver visto il grande spettacolo delle maestose Ande e la magnificenza del mondo fisico,
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vorrei godermi lo spettacolo di un popolo libero [...]” [32, p. 796]. Del rapporto fra Natura

e Liberta Humboldt affermava:

- laNatura ¢ il regno della Liberta; [15, p. 3];

- Dequilibrio della Natura ¢ creato dalla diversita: gli elementi, dal piu umile muschio ai
piu grandiosi alberi, hanno un ruolo e nel loro insieme compongono il tutto, di cui il
genere umano ¢ solo una piccola parte; [15; p. 5];

- la Natura in sé ¢ una repubblica fondata sulla Liberta e la Politica deve prenderla a
modello. [39]

Qui, sia pure implicitamente, ci dice anche
quanto egli fosse contrario alla schiavitu che aveva
gid visto a Cuba, dove esplicitamente la dichiard
immorale, e che la ritrova anche negli Stati Uniti
proprio in casa del democratico e liberale Jefferson,
proprietario di schiavi utilizzati nelle piantagioni.

3. I seguaci di Humboldt

Dei molti seguaci di Humboldt ne citeremo
soltanto due: uno scienziato e un letterato.

11 pin famoso scienziato seguace di Humboldt
¢ stato certamente Charles Darwin (Shrewsbury, 1809
- Londra, 1882), figura 4, che a 22 anni a bordo del
brigantino Beagle aveva iniziato un viaggio di studio Figura 4 - Charles Darwin (ritratto
intorno al Mondo. Sulla nave aveva con sé¢ molti libri giovanile, circa 1830) acquerello di
di botanica e zoologia e il resoconto, in sette volumi, G.Richmond (1809-1896) [104].
della spedizione in Sud America di Humboldt, intitolato  Figure 4 - Charles Darwin (youth
Personal narrative [11], che per ammissione dello portrait about, 1830) Water-colour
stesso Darwin era stata la molla che lo aveva spinto a by G.Richmond (1809-1896) [104].
compiere il viaggio come naturalista del Beagle.

L’opera di Humboldt, col suo strutturare un abbozzo di biogeografia accese in
Darwin “un ardente desiderio di contribuire alla nobile struttura della Scienza Naturale”,
come scrivera nell’ Autobiografia (1876).

Darwin, inoltre, condivideva I’opinione espressa venti anni prima da Humboldt in
Quadri della Natura [10] in cui giudicava in modo sprezzante chi sosteneva la fissita delle
specie, mentre egli era convinto della trasformazione graduale delle specie.

Nella sua visione olistica della Natura Humboldt sosteneva che se la Terra
cambiava, se la terraferma e il mare si muovevano, se le temperature aumentavano o
diminuivano, allora anche tutti gli organismi devono essere stati soggetti a varie alte-razioni
[14, vol. T p. 20]. Se I’ambiente influenzava lo sviluppo degli organismi, allora gli studiosi
dovevano indagare piu da vicino i climi e gli habitat.

Ed ¢ proprio finalizzato a cio il forte impegno di Darwin che nel 1859 pubblico On the
origin of species, in cui la concezione evoluzionistica era espressa con piena maturita. L’opera,
destinata a rivoluzionare la biologia, venne salutata come antesignana di un grandioso
innovamento scientifico culturale da non pochi pensatori dell’epoca che resero la diffusione
del darwinismo rapida ed estesa.
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Fra gli scrittori seguaci di Humboldt emerge
certamente il piu influente scrittore della Natura in
America: Henry David Thoreau (Concord, 1817 - ivi,
1862), figura 5. Nel settembre del 1847 Thoreau ritorno
a casa nella vicina citta di Concord (Massachusetts)
lasciando la capanna, da lui costruita a Walden Pond,
dove aveva vissuto per due anni due mesi e due giorni,
per studiare i cambiamenti stagionali dell’ambiente,
intorno a un piccolo lago, in un bosco praticamente
isolato dal resto del mondo.

Thoreau trasformo questi due anni di vita nei
boschi in uno dei piu famosi racconti di letteratura
americana sulla Natura: Walden ovvero Vita nei boschi
[35]. 11 libro fu pubblicato nel 1854 dopo che Thoreau
scopri un nuovo mondo nel Cosmos, cio¢ nell’opera di

g . . Figura 5 - Henry David Thoreau
Humboldt che piu di tutte le altre unisce scienza e (1856), dagherrotipo di B. D

letteratura; la lettura di questo lavoro gli forni la fiducia Maxham (1821-1899), National

per intrecciare scienza e poesia. Portrait Gallery, Washington. [105]

’ La vita a Walden .Pond si addicev.al a Thoreau Figure 5 - Henry David Thoreau
perché qui poteva perdersi nella }ettura di un libro o (1856), daguerreotype by B. D.
restare a guardar.e un fiore, le lucciole, le. foglie cadutej, Maxham  (1821-1899), National
senza accorgersi di qyanto accadeva intorno a lui. Portrait Gallery, Washington [105].
Thoreau era uno studioso della Natura che “voleva
comprendere la formazione delle nuvole, ma anche un poeta rapito da quelle rosse montagne
Sfluttuanti in cielo” [36, vol. Il pp. 155-156]. Si chiedeva Thoreau che Scienza fosse quella
che “arricchisce la conoscenza ma defrauda I'immaginazione” [36, vol. Il pp. 155-156].
Egli seguiva alla lettera quanto scritto da Humboldt in Cosmos: “[...] la Natura va descritta
con accuratezza scientifica, ma senza privarsi in tal modo del respiro vivificante
dell’immaginazione [...]” [16, p. 74]; “la conoscenza non raffredda i sentimenti poiché sensi
e intelletto sono connessi” [15, p. 21]. Cio consentiva a Thoreau di intrecciare la scienza con
I’immaginazione, il particolare con il tutto, il reale con il fantastico [39, p. 302].

Thoreau affermava “una descrizione del reale ¢ la poesia piu rara” [34, p. 329], e
ancora “i fatti piu belli e interessanti sono tanto piu poesia” [36, vol. Il p. 311] e inoltre “i fatti
raccolti da un poeta sono infine considerati come i germi alati della verita” [36, vol. IV p. 116].

4. Cosmos

Fra i moltissimi scritti scientifico-filosofici di Humboldt quello che meglio esprime
la sua visione olistica della natura e la necessita di studiarla con un approccio interdisciplinare
¢ senza dubbio Cosmos, opera in cinque volumi realizzata fra il 1834 e il 1859. Questo lavoro
ebbe grandissimo seguito e forgio due generazioni di scienziati, artisti, scrittori e poeti.

Gia nel primo volume di Cosmos, pubblicato nel 1845 [12], dopo dieci anni di
gestazione, Humboldt parla dell’interazione perpetua fra I’aria, i venti, le correnti oceaniche,
la quota e la densita della vegetazione.

A proposito di questo lavoro 1’autore stesso dice: “il principale impulso che mi ha
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spinto e stata l’esigenza di comprendere i fenomeni fisici nelle loro connessioni generali, e
rappresentare la natura come un unico grande complesso, mosso e animato da forze che
provengono dall’interno” [28, p. 23 nota 17].

Humboldt spiega: [...] Le vicissitudini della mia vita [...] m’ obbligarono ad
occuparmi [...] per diversi anni, di scienze speciali, di botanica, di geognosia, di chimica, di
posizioni astronomiche e di magnetismo terrestre. M apparecchiavo con tali studii ad
effettuare con profitto viaggi lontani; piu alto pero n’era lo scopo. Desideravo di conoscere
il mondo dei fenomeni e delle forze fisiche nella loro connessita e mutua influenza |...]
persuaso intimamente che senza il desiderio d’acquistare una solida istruzione nelle parti
speciali delle scienze naturali, ogni contemplazione della natura in grande, ogni tentativo di
comprendere le leggi che compongono la fisica del mondo, non sarebbero che una vana e
chimerica impresa [...] [20, prefazione dell’autore].

In sintesi, nel primo volume di Cosmos troviamo un riassunto dei principali risultati
dell’osservazione della natura, proposti in modo scientificamente obiettivo ma soprattutto
interconnessi fra loro. Il modello esplicito di Humboldt ¢ la Naturalis Historia di Plinio il
Vecchio [26] da cui riprende anche 1’ordine della descrizione: dall’immensamente grande
all’immensamente piccolo, prescindendo da un ordine gerarchico interno alla natura e men
che mai dall’esistenza di livelli diversi di realizzazione o di consapevolezza della materia,
comune invece a tutte le concezioni naturalistiche del romanticismo [28, p. 42].

Tutti lessero Cosmos scienziati, politici, studenti, poeti, musicisti e tra questi Hector
Berlioz (La Cote-Saint-André, 1803 - Parigi, 1869) letterato e compositore, illuminista-romantico,
autore di La damnation de Faust, dal Faust di Goethe, che defini Humboldt scrittore straordinario.

Nel secondo volume [13], 1847, Humboldt conduceva i lettori in un viaggio della mente
attraverso la storia umana, dalle civilta antiche ai tempi moderni. Nessuna pubblicazione
scientifica lo aveva mai fatto, nessuno scienziato aveva mai scritto sulla poesia, 1’arte, 1 giardini,
sull’agricoltura e la politica, sui sentimenti e sulle emozioni. Mentre il primo volume considerava
il mondo esteriore, il secondo si concentrava sul mondo interiore. I filosofi si occupavano da
millenni del dualismo fra mondo esterno € mondo interno, ovvero il mondo delle cose in sé e il
mondo delle cose come ci appaiono. Secondo Kant la cosa in s€ non poteva mai essere realmente
conosciuta, mentre il mondo interno era sempre soggettivo.

Con Humboldt la geografia, da racconto del mondo, diventa lo sguardo dell’'uomo
sul mondo; il panorama (la vista del tutto, dal greco: pdn-, tutto, horama, vista) passa con lui
dalla concezione romantica a quella borghese (cio€ positivistica). Panorama indica sia cio
che c’¢ sia quanto noi ci vediamo: significato e significante insieme. Il suo Cosmos mostra
la natura come parte del panorama riferito allo sguardo dell’osservatore. Vale a dire che la
natura che lui descrive ¢ la natura vista dall’uomo nel tentativo di una comprensione che lo
collochi come superiore. Lo scopo ¢ mettere ordine in cio che si vede e di ricomporlo in una
sintesi kantiana che colga I’armonia del tutto. Per accedere alla vera scienza della natura ¢
pertanto necessaria una rappresentazione che possa mediare tra la concretezza
apparentemente disordinata della natura stessa e la fredda astrazione cartografica, che
commuova 1’animo no nel senso romantico ma in quello kantiano [28, p. 28] [3].

Nel dicembre 1850 Humboldt pubblico la prima parte del terzo volume di Cosmos
che concluse I’anno seguente [17]. Il terzo volume ¢ piu specialistico dei due precedenti, in
esso si parla dei fenomeni cosmici, delle stelle, dei pianeti, della velocita della luce, ecc.

Mentre il terzo volume era in corso d’opera Humboldt inizio a scrivere il quarto
volume concentrandosi sulla Terra: geomagnetismo, vulcani, terremoti, ecc.
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Oramai Humboldt era diventato cosi famoso che far visita all’anziano naturalista-
letterato era diventato quasi un rito per i giovani studiosi. Humboldt amava incontrare i giovani, a
prescindere che fossero scienziati, artisti o scrittori, e spesso li aiutava anche economicamente,
incoraggiandoli a viaggiare verso gli angoli piu remoti del pianeta. Molti visitatori restavano
impressionati sia da quanto fosse vivace e attivo 1’anziano signore sia dal flusso ininterrotto e
straordinario delle sue conoscenze.

Nel dicembre 1857 venne pubblicato il quarto volume di Cosmos [19], ma Humboldt
pensava gia a un quinto volume dove approfondire la distribuzione delle piante sulla Terra,
lavoro che spedi all’editore il 19 aprile 1859 [21]. Il 6 maggio di quell’anno cesso di vivere.

La mattina del funerale migliaia di persone parteciparono al corteo funebre. Era il
pit grande funerale privato mai visto a Berlino, erano presenti: professori universitari e
membri dell’Accademia delle Scienze prussiana, soldati, diplomatici, artigiani,
commercianti, negozianti, artisti, poeti, scrittori, attori, ecc. Il corteo si allungava per un
chilometro e mezzo, la famiglia reale aspettava in cattedrale per 1’estremo saluto.

5. La fama

Per qualche decennio la fama di Humboldt continuo a crescere. Piu di venti anni
dopo la sua morte Darwin lo definiva ancora “il piu grande viaggiatore scienziato mai
esistito” [2, p. 422].

Le sue concezioni della Natura penetrarono le diverse discipline, le arti come la
letteratura, si infiltrarono nelle poesie di Walt Whitman (West Hills, 1819 - Camden, 1892) e
nei romanzi di Jules Verne (Nantes, 1828 - Amiens, 1905) pertanto non c’¢ da stupirsi se, nel
suo famoso Ventimila leghe sotto i mari, il Capitano Nemo possiede tutte le opere di Humboldt.

A meta del XX secolo il suo nome compare, insieme a quello del biologo
paleontologo svizzero Louis Agassiz (Mdtier, 1807 - Cambridge, USA, 1873), dello storico
economista americano Alexander Del Mar (New York, 1836 - ivi, 1926) e dell’etnologo-
archeologo tedesco Leo Frobenius (Brema, 1873 - Verbania, 1938), nel poema epico di Ezra
Pound (Hailey, 1885 - Venezia, 1972) I Cantos [27], segnatamente nel Canto LXXXIX:

[...] Out of von Humboldt: Agassiz, Del Mar and Frobenius
The wrong way about it: despair. [...]
e nella Raccolta d’opere Gesammelte Werke [4] di Erich Fried (Vienna, 1921 - Baden-Baden,
1988) che in Der Guacharo, figura 6, dice:
[...] Alexander von Humboldt lo ha chiamato l'uccello dell'olio, abitante della caverna,
perché i suoi pulcini [col loro grasso] alimentano le lampade ad olio |...].

Figura 6 - Guacharo (Steatornis
caripensis, Humboldt, 1817), vive
nelle grotte del Venezuela [106].
Figure 6 - Guadcharo (Steatornis
caripensis, Humboldt, 1817), lives
in the caves of Venezuela [106].
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Centotrenta anni dopo la sua morte lo scrittore colombiano Gabriel Garcia Marquez
(Aracataca, 1927 - Citta del Messico, 2014) lo cita in Cent anni di solitudine [6, p. 65]:

[...]1In realta, l'unica cosa che riusci a isolare nei borbottii catarrosi
fu l'inesistente martellamento della parola equinozio, equinozio,
equinozio, e il nome di Alexander von Humboldt [ ...]

e lo fa rivivere nel racconto romanzato sugli ultimi
giorni di Simo6n Bolivar (Caracas, 1783 - Santa Marta,
1830): 1l generale nel suo labirinto [5].

Humboldt rese la scienza popolare e
accessibile a tutti; tutti impararono: coltivatori,
artigiani, studenti, insegnanti, artisti, musicisti,
scienziati, politici. Nel mondo occidentale non c’era
libro di testo o atlante che non fosse influenzato dalle
idee di Humboldt.

La sua fama ¢ stata tale da renderlo lo
studioso a cui sono stati intestati pit luoghi, animali e
piante; ne facciamo un breve elenco [39, p. 8]:

- La corrente oceanica di Humboldt che costeggia
Cile e Peru

- Montagne in America Latina, tra cui Sierra
Humboldt in Messico e Pico Humboldt in Venezuela

- La citta di Humboldt, nella provincia di Santa Fe,
in Argentina

Figura 7 - Giglio di Humboldt
(Lilium humboldtii) [107].
Figure 7 - Humboldt's lily

- Un fiume in Brasile o, ..
Lilium h 1dtii) /107].
- Una baia in Colombia (Lilium humboldtii) /707

- Capo Humboldt e ghiacciaio Humboldt in
Groenlandia

- Catene montuose in Cina settentrionale, in Nuova
Zelanda, in Nevada (USA), in Antartide

- Fiumi e cascate in Tasmania ¢ in Nuova Zelanda

- Parchi in Germania

- Rue Alexandre Humboldt a Parigi

- Nel Nord America quattro contee ¢ tredici citta
prendono il suo nome

- In California ¢’é Humboldt Redwood State Park

- Sia a Chicago sia a Buffalo ¢’¢ Humboldt Park

- Prendono il suo nome: trecento piante, tra cui un
giglio (Lilium humboldtii), fig. 7, cento animali, tra
cui un pinguino (Spheniscus humboldti), £ig.8, e un
calamaro di quasi due metri (Dosidigus gigas detto

anche Humboldt squid). Pl T

- Diversi minerali hanno il suo nome, citiamo Figura 8 - Pinguino di Humboldt
humboldtit. (Spheniscus humboldti) [108].

- Troviamo Humboldt anche sulla Luna nel mare Figure 8 - Humboldt penguin
Humboldtianum. (Spheniscus humboldti) /708].
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6. 11 pensiero

Dopo aver visto i devastanti effetti ambientali delle piantagioni coloniali nella
regione del lago Valencia in Venezuela, nel 1800 Humboldt, per primo, parlo di cambiamento
climatico dannoso indotto dall’uomo. “Quando le foreste vengono distrutte, come hanno fatto
ovunque in America i coloni europei con incauta avventatezza, le sorgenti si prosciugano o
diventano comunque meno abbondanti. I letti dei fiumi, restando asciutti, per parte
dell’anno, si trasformano in torrenti, ogniqualvolta abbondanti piogge cadono sulle alture.
Venendo a sparire dai fianchi delle montagne, con il sottobosco, zolle erbose e muschio,
l’acqua che cade sotto forma di pioggia non é pin impedita nel suo corso: e invece di far
salire il livello dei fiumi con infiltrazioni progressive, durante i grandi diluvi scava solchi
sui fianchi delle colline, trascina giu la terra non piu trattenuta e provoca quelle inondazioni
improwvise che devastano il paese” [11, vol.IV pp. 143-144].

Humboldt sottolinea, in sintesi, I’importanza della foresta per la ritenzione idrica e
la protezione del suolo e ammonisce 'uvomo dicendo che il suo comportamento sta
interferendo col clima, e cid puo avere sul futuro impatti imprevedibili.

Dell’abuso che I'uomo fa della Natura e dei guasti che in essa produce ne parla,
diciotto secoli prima di Humboldt, anche Plinio il Vecchio in Naturalis Historia [26] dove
dice: “[...] Nella qual parte mi giova prima esser buon difensore della terra, madre di ogni
cosa, [...]. Or perché cio che la Natura produce di nocivo ne inette nell’animo odio inverso
di lei, mentre noi abusiamo di cio che essa produce, imputiamo a lei la colpa della nostra
malvagita. Essa produce i veleni, ma chi li trovo, se non I'uvomo? Gli uccelli e le fiere non
fan piu che difendersi e fuggire. E benché gli elefanti e gli uri arrotino e limino sugli alberi
le lor corna, e il rinoceronte sui sassi; benché il cinghiale aguzzi or su gli uni, or su gli altri
le arme de’ suoi denti, ed ogni altro animale sappia prepararsi a nuocere; quale pero di
loro, da 'uomo in fuori, tinge le armi sue di veleno? [...] Noi avveleniamo sino a’ fiumi, e
agli elementi nella natura; e convertiamo in rovina infino all’aria, per la quale viviamo [...].
Confessiamo adunque la colpa esser tutta nostra, perché non contentandoci di quei veleni
che nascono naturalmente, con le nostre mani ne facciamo degli altri in molti modi. [...]”.

Gli scritti di Humboldt rivelano un pensatore in anticipo sui tempi. Sua fu I’idea
delle zone climatiche che si snodano attraverso il globo; nel suo viaggio sulle Ande, in
particolare sul vulcano Chimborazo, figura 9, fu colpito dalle somiglianze, che si riscontrano
in climi simili, nella vegetazione di siti 1 pit possibili distanti fra loro. Per esempio, sulle
Ande trovo un muschio che gli ricordava una specie proveniente dalle foreste della Germania
settentrionale, lontane migliaia di chilometri. Sulle montagne di Caracas aveva osservato
piante a forma di rododendro che assomigliavano a quelle che si trovano sulle Alpi svizzere.
Piu tardi in Messico vide pini, cipressi e querce simili a quelli che crescevano in Canada. A
impressionarlo piu di ogni altra cosa fu constatare che la vita ¢ ovunque e agisce con “forze
organiche che lavorano senza sosta” [14, vol. Il p. 10], ma non era tanto interessato a scoprire
nuovi eventi isolati quanto a connettere fra lo quelli gia noti: “I singoli fenomeni sono
importanti solo nella loro relazione di insieme” [15, p. 41]. In un suo disegno del monte
Chimborazo, Humboldt descrive la Natura (Naturgemdlde) molto efficacemente come una
rete nella quale tutto € connesso. Le piante sono distribuite secondo le altitudini, dalle specie
fungine che si sviluppano nascoste nel terreno ai licheni che crescono appena sotto la linea
delle nevi perenni. Ai piedi della montagna c’¢ la zona tropicale delle palme e, piu in alto,
querce e cespugli a forma di felci, che preferiscono un clima piu temperato.
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Figura 9 - Monte Chimborazo (6310 m s.l.m.) ¢ una montagna delle Ande localizzata
nell'entroterra ecuadoriano. Benché non sia la montagna piu alta del mondo, né delle Ande,
in un certo senso lo ¢ poiché essendo cosi vicina all’Equatore la sua vetta ¢ alla massima
distanza dal centro della Terra [109]. Nella sua spedizione su questa montagna Humboldt si
era dotato di un armamentario strumentale fra i piu sofisticati dell’epoca:

due barometri per la misura della pressione atmosferica;

un ipsometro per la misurazione della temperatura dell’ebollizione dell’acqua, da
ricondurre alla quota;

un teodolite per i rilievi geodetici;

un sestante a specchio con orizzonte artificiale e un sestante tascabile;

un ago declinatorio per determinare la forza del magnetismo terrestre;

un igrometro a capello per misurare 1’'umidita dell’aria;

un eudiometro per la misurazione della quantita di ossigeno nell’aria;

una bottiglia di Leida per I’accumulo di cariche elettriche;

un cianometro per il rilevamento della percentuale di azzurro nel colore del cielo;

due orologi parigini, che non avevano piu bisogno del pendolo, ma avevano dentro delle
molle che vibravano ad intervalli regolari e che, se usati con perizia, non si discostavano
dall’ora di Parigi. La loro indicazione, I’altezza del Sole sull’orizzonte e 1’uso di specifiche
tabelle, consentivano di determinare la Longitudine [9, 28].

Figure 9 - Chimborazo (6310 m m.s.1.) is a mountain of the Andes located in the Ecuadorian
hinterland. Although it is not the highest mountain in the world, nor in the Andes, in a certain
sense it is because being so close to the Equator, its summit is at the maximum distance from
the center of the Earth. [109]. On his expedition to this mountain, Humboldt had equipped
himself with some of the most sophisticated instrumental equipment of the time:

two barometers to measure atmospheric pression;

a hypsometer to measure temperature of the boiling water, to be traced back to altitude;

a theodolite for geodetic surveys;

a mirror sextant with artificial horizon and a pocket sextant;

a dipping needle to determine the strength of terrestrial magnetism;

a hair hygrometer to measure air humidity;

an eudiometer to measure the amount of oxygen in the air;

a Leyden jar for the accumulation of electrical charges;

a cyanometer for detecting the percentage of blue in the color of the sky;

two Parisian chronometers, which no longer needed the pendulum, but had springs inside
that vibrated at regular intervals and which did not deviate from Paris time if used with
skill. Their indication, the height of the Sun above the horizon and the use of specific
tables, made it possible to determine the Longitude [9, 28].
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Ogni pianta ¢ collocata sulla montagna esattamente dove Humboldt I’aveva trovata
[9]. A sinistra e a destra della montagna dispose colonne contenenti informazioni e dettagli
relativi a quanto raffigurato. Considerando una particolare altezza della montagna era
possibile tracciare connessioni attraverso la tavola e la figura della montagna per saperne di
piu, per esempio, su temperatura, o umidita, o pressione atmosferica, nonché sulle specie di
animali e piante che si potevano trovare alle diverse latitudini. Questa massa di informazioni
poteva essere poi collegata alle altre grandi montagne del mondo, elencate in base alla loro
altezza accanto alla sagoma del Chimborazo. [39]

In altre parole, Humboldt aveva una visione “[...] fisiognomica del paesaggio
naturale, come espressione di una profonda forza di organizzazione esercitata dall'ambiente e
dalle sue caratteristiche fisiche e climatiche sugli esseri viventi (sicché i tipi delle associazioni
vegetali tendono a convergere morfologicamente, al di la delle stesse diversita sistematiche
delle specie coinvolte, in regioni distanti tra di loro, ma simili per condizioni) [...]” [24].

E per questa sua visione che Humboldt ammoniva il genere umano che interferiva
con le connessioni che la Natura stabiliva fra i vari elementi dell’ambiente. L’uomo non
doveva modificare il mondo naturale a suo piacimento poiché cid poteva portarlo a
conseguenze catastrofiche.

Non sappiamo se il poeta inglese Francis
Thompson (Prenston, 1859 — Londra, 1907) sia stato
ispirato dalla lettura diretta delle opere di Humboldt o di
qualche suo seguace, ma ¢ certamente humboldtiano il
passo della poesia The Mistress of Vision (La signora
della Visione) inserita nel volume New Poems [33] del
1897 che nei versi 151+156 recita:

[...] Tutte le cose da un immortale potere,
Vicino o lontano, segretamente
Si ricollegano le une alle altre,
Cosi che non puoi toccare un fiore
Senza turbare una stella. [...]

Humboldt fu il primo a mettere in relazione
colonialismo ¢ distruzione dell’ambiente con la Figura 10 - Indigofera tinctoria,
costruzione di dighe per fare gli invasi al servizio di dalla fermentazione delle sue foglie
monoculture; in particolare nella valle di Aragua in gj otteneva l'indaco, un colorante
Venezuela, un tempo una delle regioni agricole pili ply intenso, oggi prodotto di
ricche, aveva incontrato popolazioni ridotte alla fame  gintesi. [110].
perche il terreno veniva ora sfruttato solo per la Figyre 10 - Indigofera tinctoria,
coltivazione dell’Indigofera tinctoria, figura 10, un fiom the fermentation of its leaves,
arbusto da cui si ricavava I'indaco una tinta di colore  judigo was obtained, an intense blue
blu intenso, molto richiesta all’estero ma prodotta cosi  dye, now a synthetic product. [110].
intensivamente da impoverire irreversibilmente il suolo.

Oppure a Cuba, spogliata delle sue foreste, si coltivava solo la canna da zucchero
costringendo la popolazione a sfamarsi, con costi insostenibili, con prodotti di importazione.

Ma negli scritti di Humboldt affiora anche I’animo del letterato e del poeta, e fra
dati e rilevamenti scientifici parla di come “arcobaleni colorati risplendono, svaniscono, e
riappaiono sulle grandi rapide dell’Orinoco illuminate dal Sole [e come su di esse] appaia
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la Luna cinta da anelli colorati”
[14, vol. I pp. 224 e 231], figura
11; commentando queste
riflessioni con: “cio che parla
all’anima  sfugge alle nostre
misurazioni” [11, vol. IV p. 134].

Humboldt, come
precedentemente detto, usa lo
stile visivo in modo da stimolare
I’immaginazione del lettore nella
osservazione del panorama. 11
suo Saggio sulla geografia delle
piante (1807) [9], di cui dono una
copia con dedica a Goethe, ¢ il
primo libro al mondo di ecologia
(questo termine sara coniato
cinquant’anni piu tardi), in esso si
afferma un concetto unitario ma diversificato dell’universo fisico, dove la Natura vivente e
quella inorganica si corrispondono e determinano insieme la “personalita” dei vari ambienti
naturali. Dicendo cid Humboldt esercita una mediazione di profondo significato storico e
concettuale tra le intuizioni goethiane e la scienza francese di fine Settecento, basata
principalmente sul pensiero del fisico e chimico Antoine-Laurent de Lavoisier (Parigi, 1743
- ivi, 1794). In sintesi, I’opera di Humboldt contribuisce a rendere piu stretti i legami fra le
scienze della vita e le discipline inorganiche. Vivendo fra Parigi e Berlino, Humboldt puo
rendersi interprete, nell’ambiente scientifico tedesco, delle esigenze fatte maturare da
Lavoisier nella scienza francese ed ereditate dalla generazione del naturalista Jean-Baptiste
Lamarck (Bazentin-le-Petit, 1744 - Parigi, 1829), del biologo Georges Cuvier (Montbéliard,
1769 - Parigi, 1832) e del filosofo Auguste Comte (Montpellier, 1798 - Parigi, 1857) [1].

Anche nella sua attivita didattica (svolta prevalentemente presso I’Accademia di
Berlino, Akademie der Wissenschaften diretta da Wilhelm von Humboldt, Potsdam, 1767 -
Tegel, 1835, fratello di Alexander) Humboldt svolse una autorevole mediazione fra scienza
e cultura umanistica, convinto che 1’Accademia, intesa come sede della ricerca pura avesse
“il compito di sottoporre il lavoro di ognuno al giudizio di tutti” [1]. E presso I’ Accademia
che Humboldt, nel 1827, tiene un corso di Geografia Fisica per illustrare le osservazioni
compiute durante un suo viaggio in Sud America (1799 - 1804). Il corso costituira il nucleo
di Cosmos, opera enciclopedica in cinque volumi (1834-1859) del sapere naturalistico.

Con Humboldt la fisica, in senso piu ampio, e la biologia si sviluppano sempre piu
nella vita culturale prussiana e avviene, sia pure lentamente, il passaggio dell’universita dalla
fase metafisica a quella naturalistica, come nel 1893 scrisse il patologo Rudolf Virchow
(Swidwin, 1821 - Berlino, 1902) [1].

Nelle lezioni tenute a Parigi nel 1827 - 28, che rappresentano I’illustrazione piu
ampia della geologia di tutta la Terra, Humboldt, nella polemica fra nettunisti e plutonisti,
dove prevalevano i secondi, offre uno spunto per superare le rigide posizioni plutoniste e
ricondurre a un pensiero univoco anche i processi geologici.

Humboldt, con la sua opera, riusci a collegare tutte le discipline in una visione unitaria
del mondo dove natura organica e natura inorganica formano un sistema unico di forze attive

Figura 11 - Le rapide di Maipures alla confluenza del Rio
Tuparro nel grande Orinoco, Venuezuela-Colombia [111].
Figure 11 - Maipures rapids at the confluence of the Rio
Tuparro in the Orinoco river, Venuezuela-Colombia [111].
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e dove tutti gli organismi della Terra sono legati come
una famiglia che condivide la stessa “casa”. Ma
nonostante la chiarezza di queste sue idee, non propose
mai un termine o una locuzione per riassumerne il
concetto. Cio fu fatto da Ernst Haeckel (Potsdam, 1834
—Jena, 1919), figura 12, medico, filosofo e divulgatore
le cui teorie erano frutto della fusione della discendenza
con modificazioni di Charles Darwin, con la teoria delle
metamorfosi delle piante di Goethe e col trasformismo
di Jean-Baptiste Lamarck. Nel suo libro del 1866 E.
Haeckel, Generelle Morphologie der Organismen [8],
chiamo questa visione olistica humboldtiana ecologia
dal termine greco oikos che significa casa e logos
studio, ed afferma: “per ecologia intendiamo l'intera
scienza delle relazioni dell'organismo con [’ambiente Figura 12 - Ernst Heinrich Philipp
circostante, dove possiamo includere, in senso lato, August Haeckel (circa 1860). [112].
tutte le condizioni di esistenza” [8, p.286]. Figure 12 - Ernst Heinrich Philipp

August Haeckel (about 1860). [112].

7. Conclusioni

Molto ancora si dovrebbe dire su Humboldt scienziato-viaggiatore, docente
universitario, uomo politico, ecc., ma poco aggiungeremmo alla grandezza di quest’uomo
che pero, nonostante tutto, ¢ andato perso nella nebbia della storia, rapidamente dimenticato
dal mondo scientifico e piu lentamente, ma inesorabilmente, da quello letterario. Humboldt
fu uno degli ultimi intellettuali eclettici e mori in una epoca in cui le discipline scientifiche
si andavano consolidando in campi sempre piu delimitati e specialistici. Conseguentemente
il suo approccio olistico fortemente interdisciplinare (un metodo scientifico che accanto ai
dati concreti includeva arte, storia, poesia, politica) non godeva piu di grandi simpatie.

I1ruolo di filosofo-naturalista ¢ innegabile ma egli non scopri né continenti né nuove
leggi per la fisica e per questo fu “dimenticato” dal mondo della scienza; il suo modo di
scrivere, troppo immaginifico, ripudiato dagli scienziati, risultd arcaico per i letterati.

Altra ragione per cui Humboldt ¢ scomparso dalla memoria collettiva, almeno in
Gran Bretagna e negli Stati Uniti ¢ il sentimento anti-tedesco che si sviluppo con la prima
guerra mondiale. Non sorprende che uno scienziato tedesco non fosse pit popolare in questi
due paesi dove non si suonava pit la musica di Beethoven e di Bach, né si leggeva Goethe e
Schiller e la lingua tedesca era stata eliminata dai curricola scolastici.

Successivamente alla Seconda guerra mondiale, con un minor numero di immigrati
tedeschi e una maggiore cura nella loro integrazione, non si ripeté 1’isteria antitedesca della
Prima guerra mondiale, ma ormai il danno era stato fatto [25], I’opinione pubblica si era
dimenticata di Humboldt, un tempo celebre come Cristoforo Colombo.

Ma al di 1a dell’oblio in cui era precipitato Humboldt, resta il principio da lui
stabilito: la stessa distribuzione di piante la si puo trovare sulle diverse montagne del mondo
in base alla loro quota su queste. In definitiva Humboldt, aveva mostrato la Natura come
un’unica forza con zone climatiche che corrispondevano fra loro al di 1a dei continenti; le
piante, per lui, non erano da disporsi secondo categorie tassonomiche di appartenenze ma
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andavano considerate in relazione al clima e all’ubicazione [14]. I limiti della vita vegetale
e, sia pur meno marcatamente, animale sono rappresentati dalle basse temperature e dall’aridita.
Tali estremi si trovano alle alte latitudini, per bilancio energetico annuo deficitario e alle alte
quote, per il raffreddamento dell’aria con I’altezza e nelle zone desertiche, per la conformazione
della circolazione generale dell’atmosfera. Fra questi casi estremi vi € una moltitudine di zone
climatiche che sono caratterizzate dalla loro posizione geografica in conseguenza alla loro:
latitudine, idrologia, distanza dal mare, collocazione sulle coste in relazione alle maggiori
correnti della circolazione oceanica. A queste si aggiungono le modificazioni prodotte
dall’'uvomo con [I’agricoltura che altera in modo significativo la superficie terrestre
(disboscamenti, dighe, ecc.); ¢ allora chiaro che la semplice classificazione in relazione a:
latitudine, temperature e precipitazioni medie annue, non pud essere accettata per i complessi
fenomeni della vita e in particolare di quella vegetale. Quest’ultima ¢ governata da cicli regolati
da ritmi temporali che hanno le loro leggi e al di fuori delle quali la loro vita non puo sussistere.
In conseguenza di cio anche la ripartizione temporale dei parametri climatici, per una corretta
classificazione fito-climatica, va presa in considerazione. In altre parole, la Natura non segue
né il calendario astronomico, legato ai solstizi e agli equinozi, né quello meteorologico che
data a partire dal primo giorno del mese in cui avvengono i succitati eventi astronomici.

Fin dalle prime classificazioni climatiche, in
cui si cimentarono svariati autori, iniziate a fine Ottocento
e proseguite fino alla Seconda guerra mondiale, non si
tenne conto della lezione di Humboldt; bisogna arrivare
al 1955 per ottenere, dall’agrometeorologo Fritz Schnelle
(Halle, 1900 - Merzhausen, 1990, figura 13) nel suo lavoro
Pflanzen-Phdnologie [29], una visione piu organica e
articolata legata all’intuizione fenologica di Humboldt.

Oggi a 250 anni dalla nascita di Humboldt, visti
idanni che nel frattempo 1’'uomo ha fatto interferendo con
le cose della Natura, per ripristinare quei fili che in Natura
collegano tutte le cose, ¢ necessario riconsiderare il suo
pensiero. Certamente altre menti eclettiche ci sono e ci !
saranno in futuro, ma con 1’enorme e sempre piu rapido . A
sviluppo delle conoscenze scientifiche e tecnologiche non |
¢ pensabile che esse possano essere concentrgte in.up Figura 13 - Fritz Schnelle [113].
nuovo Humboldt reale, ma niente puod o potra impedirci Figure 13 - Fritz Schnelle [113].
di costruirne uno virtuale creando noi, ad arte, i legami
fra le cose, in altri termini creando connessioni interdisciplinari che estendano le possibilita di
analisi del singolo specialista, intrecciando le sue conoscenze con quelle degli altri. Si tratta
cio¢ di trovare il modo di applicare su scala globale cio che su scale piu piccole, ad esempio
industriale, ¢ stato ormai sperimentato con enorme successo. In Italiani si rimane [30] si
legge che per creare I’impero di Apple “[...] Steve Jobs (San Francisco, 1955 - Palo Alto,
2011) non si limitava a reclutare i migliori computer scientists, nei gruppi di lavoro di Apple
inseriva: un esperto in scienze naturali, uno studioso di scienze umane, una persona che
avesse senso artistico e un’altra che avesse studiato diritto [...]”. Nella stessa pagina si dice
anche che oltre alle molteplicita delle competenze ¢ importante la “[...] miscela umana. La
differenza di eta per cominciare: un trentenne intuisce qualcosa che a un sessantenne sfugge,
e viceversa. La differenza di sesso. La varieta etnica e sociale [...]” [30, p. 215].
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In sintesi, la Natura ¢ per Humboldt un complesso dinamico e unitario, all’interno

del quale i fenomeni presentano caratteri coerenti e relazioni comuni, e sono regolati da leggi
fisiche valide universalmente, ovunque si manifestino. Si tratta di una posizione
organicistica, la quale presume che ’organismo possieda delle caratteristiche e delle
peculiarita che derivano dall’integrazione e non dalla mera aggregazione delle singole
componenti; in altre parole, nella sua interezza 1’organismo va visto come qualche cosa di
diverso e di piu della addizione delle parti. L’ordine naturale viene cosi a somigliare ad un
organismo complesso, simile al corpo umano, all’interno del quale ogni elemento puo essere
compreso solo in quanto partecipe e dipendente dal tutto [28].
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UNDERWATER AND
COASTAL CULTURAL HERITAGE

The session “Underwater and coastal cultural Heritage”, a “new entry” in the
IBE Meetings, aims to study several aspects of the tangible and intangible cultural heritage
linked to the coastal districts and related seabeds, focusing on a broad spectrum of
archaeological, historical, geographical, landscape issues to be investigated in an
interdisciplinary and diachronic perspective.

The papers here published provide relevant insights about various aspects of
heritage studies in several coastal districts. As for the subject matters, archaeology,
landscape archaeology and architectural heritage are widely represented.

Since it is impossible to sum the complex contents of all the contributions in this
short Introduction, I focus only on a _few main insights from each paper, in order to intrigue
the readers’curiosity.

Patrizia Tartara in “Along the Caeretan coast and forward on” examines the
district north-west of Rome, which was in large part controlled by the Etruscan metropolis
Caere. Special attention is paid to the coastal strip from Ostia/Fiumicino to Civitavecchia,
which includes the three ancient ports Punicum (Santa Marinella), Pyrgi (Santa Severa) and
Graviscae (Porto Clementino). As for the applied methodology, the archeological and
topographical study of the ancient sites has been integrated with the study of both historical
(1930 glass slides 13x18 by the Istituto Geografico Militare -IGM- Florence) and recent
aerial photographs. Monitoring flights operated by the Pratica di Mare Carabinieri
Helicopter Group in collaboration with the General Headquarter of the Carabinieri, Nucleo
Tutela Patrimonio Culturale were included. The analysis of old and recent photographs,
with additional monitoring flights over areas at risk, is an excellent methodology to get an
historical perspective of the studied territory and a tool to enhance the protection of the
cultural heritage, in particular of the few preserved areas of historical landscape.

In “Pyrgi: analysis of possible climatic effects on a coastal archaeological site”
Virginia Coletta, Fernanda Prestileo, Paolo Allasia, Alessandra Bonazza, Alessandro
Ciarravano, Stefano Federico, Davide Notti, Rosa Claudia Torcasio, Mattia Crespi and
Stefano Dietrich present an interdisciplinary study focused on Pyrgi (Santa Severa, Rome),
an Etruscan and Roman harbour site.

Frequent flooding affects the relevant archeological area, limits the accessibility
and delays the archaeological excavations. In order to investigate the hazards to which the
site is exposed the authors apply an interdisciplinary approach that integrates
meteorological datasets, hydrogeological investigations and the study of site images at
different scales.

As stressed by the authors, the applied methodology can be extended to any other
site at risk of flood damage, permanent submersion, erosion and absorption of saltwater
both undermining the fragile balance of the archaeological structures and delaying
archaeological research or preservation works. Further important progress of the study is
announced.

In “San Cataldo (Lecce, Italy): the Historical Evolution of the coastal landscape”
Ivan Ferrari and Aurora Quarta analyse the port site San Cataldo and its territory, located
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east of Lecce (Puglia), in a multidisciplinary and long term perspective. In antiquity and in
the Middle Ages San Cataldo touched by imoprtant maritime routes connecting the
opposite shores of the Adriatic Sea.

In the frame of the multidisciplinary project “Portus Lupiae” run by the University
of Salento Ancient Topography and Photogrammetry Laboratory (LabTAF), the authors
study the San Cataldo coastal landscape, heritage, port structures, infrastructures and
urbanization process from antiquity to the present. They highlight the close links between
the San Cataldo coastal landscape evolution and the economical and social history of Lecce
and underline that in the second half of the 20" Century a new tourist vocation replaced the
traditional commercial one, causing the overbuilding that characterises the coast today.

In “Understanding the settlement dynamics of the lonian coastal area of Salento
(Puglia, Southern lItaly): the contribution of new archaeological data from the fortified
Messapian centre at Li Schiavoni)” Giovanna Cera focuses on the ancient settlement
system in the coastal district of South Puglia, from Taranto to Santa Maria di Leuca,
between the Archaic and the Hellenistic periods. Thanks to their strategic locations in
elevated fortified areas, not far from the coastal strip dotted with landing places (ports and
mooring areas), these sites controlled both the access to the sea and the immediate
hinterland.

In particular, the fortified small Messapian centre Li Schiavoni developed during
the 6™ Century BC on a large plateau about four km inland from present Porto Cesareo and
dominated a vast segment of the Ionian coastline. New archaeological data from the
settlement is been examined, including evidence of the strict connections between this
small Messapian centre and the Salento Ionian coast touched by maritime trade networks.
The proximity to a series of promontories alternating with naturally protected stretches of
coastline suitable for mooring, and the close proximity to the route network linking the
coasts of South Puglia with the hinterland are proposed as possible factors for the
emergence of the Messapian settlement.

Fabio Fabrizio presents the contribution “I/l Parco archeologico di Saturo
(Leporano- TA). Millenni di storia, decenni di incuria”. The paper focuses on the ancient
port site Satyrion, located on the Puglia Ionian Coast in a naturally favorable position and
inhabited from antiquity to the Middle Ages. The author provides an overview of the
significant archaeological evidence and of the actions implemented for the enhancement of
the local archaeological park since 1997.

In “Evolution of the coastal landscape in Eastern Veneto: new data from
preventive archaeology” Alessandro Pellegrini and Alessandro Asta present a recent study
of the Caorle area (Province of Venice). Aim of the research to identify the potential
archaeological risk connected with the construction of new coastal protection works against
erosion processes. The authors assemble legacy and new archaeological data (the latter
resulting from the the MiBACT information system RAPTOR- www.raptor.beniculturali.it-
and from the Soprintendenza archives) in a QGIS database, in order to create thematic maps
useful for the interpretation of the context. Numerous submerged sites are also taken into
account. The study of several historical maps preserved in the Venetian archives and of
remote sensing images provides a major contribution to the research. The dataset has been
enriched with the aim of protecting the archaeological heritage and, possibly, produce new
predictive models applied to archaeological researches and landscape management.



Maria Carla de Francesco, Mauro Zappalorto, Diana de Francesco, Massimo
Mangifesta, Angela Faraone, Maurizio Paluzzi, Claudia Minciarelli, Giulio Tatasciore e
Andrea R. Natale contributed to the session with the paper “Archaeological findings of
ancient harbor in the pilot site of INTERREG ADRION APPRODI Project in Ortona (CH,
Abruzzo), Central Adriatic Sea”.

Aim of the project is the development of cultural tourism in the Ortona area by
enhancing the naturalistic, historical and archaeological resources. An archeological
Museum at Ortona is also proposed. Geological and archaeological investigations,
including underwater surveys, were conducted in order to map the main geologic,
naturalistic, archaeological and cultural sites in the local marine environment and create a
descriptive underwater itinerary of the identified areas. Furthermore, the main maritime
routes have been reconstructed with the creation of a photographic and video catalog. The
work is in progress.

Laura Montioni, Andrea Del Corona, Isabella Palano, Francesca Pichi, Matteo
Scamporrino present the contribution “Evaluation and monitoring of the Livorno’s Fossi
system”.

The authors explain why and how the Livorno system of ditches and canals
(“Fossi”) is linked to the history and growth of the city and characterizes the urban
landscape. Nowadays the canals are moorings for boats and host nautical circles. The
Northern Tyrrhenian Sea AdSP decided to start a project focused on the Livorno's Fossi
system in order to collect the most reliable data concerning the extent of the pleasure craft,
the status of the canals, the provided services, the general safety, etc. A specific
methodology has been created in order to define, support and quantify the displacement of
vessels that negatively affect safety, accessibility and the landscape of Livorno's Fossi
system through a multi-criteria assessment of scenarios.

In “Another Sicily, tuna-fishing structures and landscape: a diachronic and
contemporary photographic journey along the Sicilian western coast” Mauro Fontana
presents his reflections on the Sicilian western coast landscapes based in large part on a
photographic analysis. He focuses on the “tonnare” as architectural heritage and physical
expression of the tradition of the tuna fishing. The author compares a photographic
reportage taken by Ernesto Scevoli in 1986-1987 and the photos taken by himself in March
2018 and concludes that the examined Sicilian coastal landscape has undergone substantial
changes which should be investigated in order to recover the coast characteristics and carry
out targeted actions of preservation and enhancement of the architectural and cultural
heritage.

The author highlights the importance of photography as an instrument “to
discover, know, represent and understand reality”, in a continuous dialogue between natural
and built environment.

Ricardo Martin, Victor Yepes and Alejandro Grindlay present the paper
“Discovering the marina’s cultural heritage and cultural landscape”. They define marinas
as recreational boat facilities serving pleasure craft and reflect on the concepts of landscape,
cultural landscape and cultural heritage landscape, port cultural heritage and landscape
approach to marinas. Since several marinas are located in old fishing ports or share the port
space with fishing or industrial activities, the longtime history of most ports is underlined
as well as the complex approach to heritage matters in port areas.



In “Coastal heritage and territorial signs” Antonietta Ivona reflects on the coastal
districts as “cultural transmission areas”, where people, goods and ideas coming from
outside are integrated with the local ones. She focuses on the related cultural heritage, more
precisely on the lighthouses and other coastal structures decommissioned by the State and
reflects on the conservation path of such buildings. The author underlines that the
conservation and reuse of these cultural resources is to be planned with specific attention to
the historical-cultural values that shaped them over time, in order to re-include those
structures in the economic and social life of the host community. The lighthouses in
Croatia, Scotland, Maine, New England recently turned into flagship hotels are taken into
account to demonstrate that they suffered no loss of cultural or economic value thanks to
the proper evaluation of their cultural characteristics in the coastal landscapes and the
strategies applied to the conservation process and subsequent management.
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UNDERSTANDING THE SETTLEMENT DYNAMICS OF
THE IONIAN COASTAL AREA OF SALENTO (PUGLIA,
SOUTHERN ITALY): THE CONTRIBUTION OF NEW
ARCHEOLOGICAL DATA FROM THE FORTIFIED
MESSAPIAN CENTRE AT LI SCHIAVONI

Giovanna Cera
University of Salento — Department of Cultural Heritage, via D. Birago 64 — 73100 Lecce (Italy)
phone +39 0832 295685, e-mail: giovanna.cera@unisalento.it

Abstract — This paper aims to explore some aspects related to the settlement system on the
Ionian coast of the Salento (Puglia, Southern Italy) - particularly in the time frame between
the Archaic and Hellenistic periods - thanks to the special focus on the new archaeological
data from the small fortified centre at Li Schiavoni.

The Salento coastline on the Ionian Sea, from Taranto as far as Santa Maria di
Leuca, constitutes a rich vein of archaeological sites and is particularly renowned for the
presence of a highly diversified series of settlements both on the coast itself and a just barely
inland. These settlements developed in locations favourable to a range of human activities and
in strategic positions for controlling both access to the sea and the immediate inland area.

Figure 1 - Oblique aerial photograph of the fortified Messapian centre at
Li Schiavoni (Puglia, Southern Italy); in the background the Ionian coast.
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Among these early communities is the small Messapian settlement located in the
Li Schiavoni area, which developed over the course of the VI century BC on a large
elevated plateau, dominating a wide stretch of the Ionian coastline, about four km inland
from the modern town of Porto Cesareo (figg. 1-2). Extending over approximately three
hectares, the settlement was protected by walls forming a roughly elliptical shape, about
650 m in length, as well as a ditch on the eastern side'.

1 A N
Figure 2 - Location of the fortified Messapian centre at Li Schiavoni (Nardo,
Lecce, Puglia, Southern Italy).

In addition to the walls and the ditch, the defensive nature of this hilltop fort is
revealed above all the choice of location, naturally protected by the elevated position,
enabling occupation and control of the surrounding area as well as the coastline below, in
direct relationship with the latter (fig. 2).

On-site stratigraphic studies, begun in 2016% have documented the building
features and construction phases of the ancient walls, which date back to the VI century
BC. These are formed by two facing walls constructed in large irregularly shaped limestone
blocks, erected directly onto the rock base (or in some parts on a bed of stone chippings to

! For further details on the site and excavation findings: [11]; [12]; [13].

2 The ongoing research is being carried out under the patronage of the SABAP Superintendent’s
Office for the provinces of Brindisi, Lecce and Taranto (prot. n. 4810 del 10-5-2016; prot. n. 10420
del 4-4-2017; prot. n. 8898 del 28-3-2018; prot. n. 13765 del 15-5-2019) and financed by Nardo town
council and Salento University.



make the base more even) and were roughly 3,50 m thick. The space between the two walls
was then filled with small and medium sized stones (fig. 3).

LI SCHAVON, CAMPAGNE DI SCAVD 2016-200
ORTOFOTOMOSAICO DE! SAGGIA, C F L LN
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Figure 3 - The fortified Messapian centre at Li Schiavoni; in
evidence the remains of the ancient walls, documented by the
excavations.

The archaeological findings have uncovered some interesting data regarding the
internal organisation of the settlement in archaic times, including both living spaces and
small burial sites, alternating with open areas, similar to other Messapian settlements on the
Salento region. The remains of a former home have been found in the south central area of
the plateau. These comprise one room used as a kitchen and pantry, with a ceramic
fireplace and a series of large food containers in hand turned pottery and another adjacent
room, most likely originally covered by a canopy, with a cistern for gathering rain water,
constructed inside a natural cavity in the living rock®.

3131,



On the outer edges of the area, various fragmentary items have been discovered -
unfortunately out of context and all jumbled — linked to the presence of burial sites (blocks
and slabs of local Leccese stone and tufo, fragments of grave goods) already brought to
light in illegal diggings. In any case the quantity of pottery imported from Greece and
Greek colonies is significant, clearly witnessing the participation of this small centre in the
trading networks gravitating along the Salento Ionian coast.

In fact we cannot exclude this proximity to a series of promontories alternating
with naturally protected stretches of coastline (Torre Chianca, Scala di Furno, Porto
Cesareo, la Strea) and suitable for mooring, as a possible premise for the original
emergence of the Li Schiavoni settlement. In fact, this small landing stage *, connected to
the Scala di Furno sanctuary near Porto Cesareo®, could have played an important role in
the exchange and redistribution of goods, establishing a direct link with the Li Schiavoni
settlement. The latter undoubtedly benefitted from the favourable location, close to slightly
inland routes in the direction of Capo di Leuca and those crossing the ‘isthmus’ to the
Adriatic shore (San Cataldo)®.
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Figure 4 - The Salento peninsula (Puglia, Southern Italy); in evidence the
Messapian settlements mentioned in the text.

41431, p. 259.
5 [43], pp. 258-259; [8], 291; [33], pp. 90-91; [42].
6 [47], pp. 58-59, 71.
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This close link between an elevated fortified area, just inland from the shore with
one or more landing places (often connected to places of worship) enabling seafaring
activities, is a recurring settlement model in Messapia and well documented in other sites
along the Ionian coast’ (fig. 4). An example is the system linking the inland town of Nardo
(an active centre from the archaic period onwards)®, with the port of Santa Caterina ° and
the nearby Grotta di Capelvenere sanctuary (late VI — early V; late IV — early III centuries
BCQ)'%. Further south still we find the community of Alezio!!, which controlled the port of
Gallipoli, and the vast city of Ugento'?, linked to the port of Torre San Giovann!?. On the
southern tip of the coast is the settlement of Vereto'*, connected to the harbour of Torre San
Gregorio'> and perhaps even to the sanctuary of Grotta Porcinara (Leuca)'S.

Other fortified sites controlling the Ionian coastline also emerge in this phase,
such as Li Castelli '7, near Manduria, where we can most probably identify the last
Messapian stronghold just before Taranto territorial jurisdiction limits. It is surely not a
coincidence that near this demarcation line the defence system becomes more intricate with
the presence of fortified centres — of which unfortunately little is known — such as Monte
Masciulo (Maruggio) (VI — IV centuries B.C.) where the remains of a lookout tower'®, have
been identified, Monacizzo and Monte Sant’Elia (Roccaforzata,) all local Iron Age villages
which later became fortified Greek colonies'®.

The settlement which displays the most similar characteristics to our Li Schiavoni
site — in particular the immediate inland location and the modest extension of the village
itself — is the I Fani site near Salve, in the southern tip of the Salento peninsula. Here, a
modestly sized settlement (approximately three hectares) developed on an elevated site,
barely in from the coast and surrounded by an elliptical circuit wall built in large irregular
blocks of stone (with a perimeter of 650 m)?°. Another element common to these two sites
is the fact that both register a cessation phase about halfway through the VI century B.C. At
the Li Schiavoni site the lack of pottery items from timeframes successive to the V century
B.C. has been revealed both by surface research and stratigraphic investigation. This data is
in line with documentation from other Messapian settlements also experiencing phases of
abandonment and decline?', at this time, due to conflict with Taranto??. It is furthermore

7 (81, pp. 287-288, 306.

8 [32].

9 [16], p. 449 e fig. 27; [32], pp. 213-220; [31], pp. 124, 126.

10733], p. 81 n. 33, with bibliography.

11122]; [21], pp. 143-146.

12129].

131141, p. 564; [16], p. 449 e fig. 26; [31], p. 124.

14 [40]; [41].

15 A bustling centre from early Hellenistic times onwards yet a fully equipped port only from the late
Republican era (II century B.C.): [7], mostly pp. 140-142; [8], pp. 30, 278-285; [31], p. 124.

16[33], pp. 68-71 n. 21, with bibliography.

17[17; articles by A. ALESSIO, F. GUARINI ¢ L. LEPORE, in [26]; [19].

18 [18]; [4], p. 368; [2], pp. 90-92. References in [35], p. 203.

19 About Sant’Elia: [4], p. 368; [2], pp. 90-92. About Monacizzo: [45], above all, p. 33 ss.

20[20]; [39].

21 See, for exemple, the sites of Cavallino ([17], pp. 42-43), of San Vito dei Normanni ([44], p. 322),
the shrines of Oria, Monte Papalucio ([34], pp. 59-60) and Porto Cesareo, Scala di Furno ([33], p. 91).
22[16], pp. 435-437, 439; [28], pp. 44-45.
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significant that simultaneously, we witness the decline of the sanctuary area at Scala di
Furno, a sign of a general crisis in the area leading to the abandonment of these minor
centres along the coast.

From this moment onwards the Li Schiavoni area appears completely abandoned,
however not definitively. Excavations conducted along the walls have documented
rebuilding and reinforcement operations, implemented in a successive phase (fig. 5). The
construction features of this second phase, which strengthen and notably widen the
thickness of the oldest walls (now 6.7 m circa), imply a great sense of urgency in
completing the reconstruction. A huge amount of earth and recycled building materials
(mainly roof tiles, as well as large limestone blocks and slabs of tufo), evidently recovered
from abandoned homes inside the walls, is amassed to reinforce the original fortifications,
at this stage partly collapsed and ineffective. Likewise, an obvious need to work quickly
and save on expense is clear from the way the support wall is built in local limestone
blocks, easily found on the site and unfinished, laid directly on the ground with no
foundation trench.

in evidence the remains of the archaic walls and the
Hellenistic reinforcement
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Materials recovered from levels associated with the infill of the walls indicate a
time frame of between the end of the IV and the first half of the III century as ferminus post
quem for this restoration. Despite the difficulties in proposing a more accurate date, it does
not seem incautious to see a connection between these operations and the threat represented
by the bellum sallentinum between Messapians and Romans, although we cannot exclude
links with later events such as the war with Hannibal?® or even strictly local conflict
situations.

It must be stressed that the reinforcement of the walls is not accompanied by a
repopulation of the site, as only sporadic and isolated forms of human occupation can be
recognised throughout the IV-III centuries B.C. However, we can assume that, thanks to the
reinforcing, the Li Schiavoni fortifications offered a safe haven for local inhabitants, able to
find refuge there in moments of greatest danger. In a settlement context and very different
conditions to those in which the site developed originally, the centre partially recovers its
role as a lookout station monitoring the surrounding coastline and inland areas.

A very different situation characterises, in contrast, other coastal and inland
centres on the Ionian shore, displaying full efficiency in the IV-III centuries BC. It appears
that in this very same phase some portal towns, already thriving in archaic times, are
endowed with walls or ditches, as documented for example in Santa Caterina, the port of
Nardo, and further south, at Torre San Giovanni®*, Ugento harbour. In these centres we find
fortifications displaying notable commitment, implying the availability of abundant
economic resources only partly linked to genuine defence issues and evoking symbolic
values of territorial control and collective representation.

In the more northern part of the Ionian coast the inland centre of Li Castelli is
enlarged and reinforced by a new circle of walls®, while further west, again immediately
inland from the sea, the watchtower of Monte Asculio appears to be still in use and a
possibly fortified settlement springs up close to the harbour, and to the sanctuary in the
Torre Ovo® inlet.

With regard to Li Schiavoni however, it seems that, not long after the rapid
reinforcement of the walls, the centre is completely abandoned once again. This is not by
any means an isolated example, but part of a more general moment of deconstruction and/or
abandonment common to many Messapian settlements in the second half of the III century,
following the conquest of the entire region by the Romans and the war with Hannibal.

Nonetheless, in the second half of the II century a limited and partial reoccupation
of the Li Schiavoni site takes place. In the northern section of the archaeological centre a
consistent quantity of pottery shards (1500 mq)?’, has emerged, to be attributed to the
presence of a vast rural settlement, in use up until late antiquity.

In this same timeframe, current documentation implies a later reoccupation of the
coast during a phase of greater political stability, where previously active ports (Torre

23 We know from historical sources that some Messapian settlements on the Ionian coast switched
their support to Hannibal between 213 and 209 B.C.: Liv. XXII, 61, 11-12 (Uxentum); XXV, 1, 1;
XXV, 22, 14; XXVII, 15, 4 (Manduria). On episodes from the second Punic War in Salento: [25], p.
58 ss.; [24], p. 157 ss.

24 About Santa Caterina and Torre San Giovanni see notes 9 and 13.

251197, pp. 318-3109.

26136]; [38]; [2], pp- 98-99; [31], p. 126.

27111], p. 85 nota 24 ¢ fig. 15.
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Ovo?, possibly the site of a wool dying plant?, Santa Caterina, Torre San Giovanni, Torre
San Gennaro) develop new trading dynamics, as attested also by numerous shipwrecks found
along the coast®®. Besides these sites, new coastal settlements also develop, frequently linked
to natural harbours, with activities based on fishing and fish products (Torre Chianca, near
Porto Cesareo®!, Santa Maria al Bagno 3? and Palude del Capitano near Nardo *3).
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Abstract — This work refers to an interdisciplinary study on the archaeological site of
Pyrgi, an Etruscan harbour still under excavation, located on the Lazio’s coast in Santa
Severa, in the province of Rome. The site in question is subject to frequent flooding which
compromises its accessibility and delays the archaeological excavation operations. The
study is based on the combined use of geomatic technologies, meteorological and climatic
models, and hydrogeological knowledge of the examined site, to have a global view of the
hazard to which it is exposed. Different geomatic techniques at different scales are used in the
analysis. Large scale surveys are carried out to define the water networks and to monitor
the site using satellite images. On a small scale, drone photogrammetry techniques are used
to assess the morphology of the territory and eventual protection from natural hazards present
in the site. Using these images, a detailed digital surface model (DSM) has been generated.

The objective of the research is to assess the main cause of the floods and the time
the water stays in the site and to determine if the floods are periodic phenomena over time
or random events. The study was conducted using images captured by Sentinel 2 satellites
processed at level 2-A. These images enabled the identification of the flooding periods of
the site for the years of monitoring. The study was conducted by comparing the captured
images with rainfall data, paying attention to extreme weather phenomena that occurred
from 2012 to date. The rainfall data are provided by the National Department of Civil
Protection to CNR-ISAC by an agreement between the two institutions. The same images
have been compared with the wind data recorded by the anemometer located in the
Civitavecchia harbour and the wave height data available from ERAS reanalysis.
Knowledge of the main cause of the floods and a possible periodicity will allow to plan
correct conservation of the site through specific protection measures designed according to
the hazards to which it is exposed.

Introduction

The cultural heritage is subject to continuous interaction with the surrounding
territories, with consequent exposure to different types of hazard, both manmade and
natural, which affect its conservation over time. Due to changes in climatic conditions
demonstrated in recent years, with a consequent increase in the frequency and intensity of
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extreme weather phenomena, hydrogeological instability is causing increasing damages to
cultural heritage [4] [5] [10]. This has a potential impact on the built and landscape
heritage, which frequently fails to have appropriate protection systems [14] [18] [19] [20].
As a peninsula, Italy shows part of its cultural heritage located along the coasts, where
important dangerousness of sea storms exists. Any area close to the coastline, as well as
suffering flood damage, can be subject to coastal erosion and absorption of saltwater into
the site, which undermines the fragile balance between monument and land, or even to
permanent submersion of part of the area [5] [10] [17].

The case study is Pyrgi, an Etruscan harbour still under excavation, supervised by
the Sapienza University of Rome, Department of Classic in particular under the Scientific
Responsibility of Professor Laura Michetti, located along the Lazio coast in Santa Severa
(RM) (Figure 1) [2]. As can be seen in Figure 1 the site is located only a few meters from
the coastline.

Pyrgi was the harbour of an ancient Etruscan city, Caere, and played a fundamental
role in maritime transport, being frequented by Greek and Phoenician ships. The emerged
area includes a ceremonial district and two different sanctuary areas: Monumental and
Southern (Figure 1) [2] [8] [12]. A consistent part of the area is completely submerged by the
sea that includes the harbour site [1] [2] [7] [16].

Alswivmental
Samcimary
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Figure 1 - Geo-localization of Pyrgi and subdivision of the sanctuary
complex: at the top left Ceremonial District; in the centre the
Monumental Sanctuary; at the bottom right the Southern Sanctuary.
(Google Earth Image © 2020 TerraMetrics ©2020 Google).
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Over the years, the site has suffered repeatedly flooding events, characterized by a
strong transport of solid sludge and permanence of water in the site, which can cause
damage, delay of the archaeological excavation work, and a complete submersion of the site
in the future [1]. In the area under consideration, as can be seen in Figure 1, no structures
built over the ground exist, but ruins located at lower ground level, potentially transforming
into large basins of water after a heavy storm and consequent floods (Figure 2).

Aim of this study is to investigate the causes of flooding, deepening how long the
water covered the site, and the incidence of flooding events over the years (return period) in
order to estimate whether they are sporadic or permanent phenomena. The aim is achieved
by an interdisciplinary approach based on exploring meteorological datasets, performing
hydrogeological investigations, and examining site images at different scales. Satellite images
provided by Sentinel-2 level-2-A (S2-A) were used to monitoring the area and its surroundings
[11] [6], and drone images helped to construct a Digital Surface Model (DSM) [15]. All this
information was analysed, meteorological data have been correlated with satellite images and
geological surveys to have a global view of the site and flooding conditions.

a) Ceremonial District

b) Monumental Sanctuary
Figure 2 - View of the flooded archaeological site after the thunderstorm of 15" November
2019 (photos by the authors taken on 20" November 2019).

Materials and Methods

In the frame of this investigation, a Digital Surface Model (DSM) was generated
from drone images' taken on October 5, 2017. These images were collected to inspect the
morphology of the terrain. In particular were captured 777 images from different height
through a DJI FC6310 camera (resolution of 5742 x 3648 pixel, ground resolution 8 mm/pixel).
The images were thus processed by the Agisoft Photoscanner®, a photogrammetric software,
to generate a DSM of the archaeological area. For georeferencing the area, 20 Ground

! Tmages provided by Professor Alessandro Jaia, Sapienza University of Rome, Department of Classic.
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Control Point (GCP) were used, so that the DSM is georeferenced in the World Geodetic
System (WGS84) reference frame with orthometric heights referred to the Earth
Gravitational Model 2008 (EGM2008) geoid model [15]. As GCP have been inserted
points clearly visible on the ground and to them have been associated the elevations
collected by Google Earth Pro, in which the elevations have a vertical accuracy around 2 m
[3]. In the DSM three sections have been generated in front of the main areas of the site
starting from the sea and crossing the whole area. These have been designed to assess the
morphology of the terrain, along the same sections, and to reveal the presence of possible
protections (also anthropogenic) of the site from sea dynamics, such as dunes or protective
works as hearsay knows.

S 2-A? satellite images were used to monitor the site and its surroundings.

Sentinel-2 is part of the Sentinel family of satellites developed by the European
Space Agency, specifically designed for the operational needs of the Copernicus program.
Copernicus is the most ambitious Earth observation program to date. It will provide an
Earth observation program that is accurate, timely and easy, accessible information to
improve the management of the environment, understand and mitigate the effects of climate
change and ensure civil security. Copernicus is the new name of Global Monitoring for
Environment and Security Program, formerly known as GMES. This initiative is led by the
European Commission (EC) in partnership with the ESA [6].

Sentinel-2 is equipped with a multispectral sensor with 13 spectra having a spatial
resolution between 10 m and 60 m; therefore, it is part of the category of optical/passive
sensors. It acquires the reflected electromagnetic waves of sunlight and/or infrared radiation
emitted by objects on the ground. The objects, being of different materials, reflect and
absorb different wavelengths in different ways. In a multispectral sensor, each channel is
sensitive to radiation within a narrow wavelength band. The resulting image is a multi-layer
image that contains both brightness and spectral (colour) information of the objectives
observed. Since visible/infrared radiation does not pass through the clouds, the images of
the terrain cannot be captured during cloudy days>.

S2-A images were used in the investigation. The Level-2A operational processor
generates, from algorithms of scene classification and atmospheric correction, Level-2A (BOA
reflectance) products from Level-1C products. From the mid-March 2018, the Level-2A
became an operational product, beginning with coverage of the Euro-Mediterranean region.
Global coverage started in December 2018,

In the images used in this investigation, the following bands (B) were used: SWIR 2
(B12 resolution 20 m), SWIR 1 (B11 resolution 20 m), Blue (B2 resolution 10 m), Green
(B3 resolution 10 m), Red (B4 resolution 10 m).

Being these data heavy, we used Google Earth Engine’ for the elaboration. It is a
cloud computing platform released by Google for petabyte-scale scientific analysis and
visualization of geospatial datasets, both for the public benefit and for business, and
government users. Earth Engine stores satellite imagery organizes it and makes it available

2 https://sentinel.esa.int/web/sentinel/missions/sentinel-2

3 https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/copernicus-sentinel-2

4 https://earth.esa.int/web/sentinel/technical-guides/sentinel-2-msi/level-2a-processing

5 https://www.geoinformers.com/post/2018-01-13-google-earth-engine-for-scientific-analysis-and-
visualization-of-geospatial-datasets
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for the first time for global-scale data mining. The public data archive includes historical
earth imagery going back more than forty years, and new imagery is collected every day.
Earth Engine also provides APIs in JavaScript and Python, as well as other tools, to enable
the analysis of large datasets [9].

In addition to aerial and satellite imagery, ground data were used. The rain gauges
precipitation data have been provided by the National Department of Civil Protection®, based
on a specific agreement with CNR-ISAC. Hourly rainfall and overall daily precipitations were
collected from January 2012 until December 2019, specifically considering days with more
than 60 mm of rain. To have further information over the site, also correcting missing data
caused by incorrect sensor performance, in addition to the rain gauge located in the Santa
Severa station, we also examined the data of the rain gauges in Civitavecchia (north-west),
Bracciano (north-east) and Cerveteri (south-east) of Lazio Region.

For the wave heights, the ERA 5 reanalysis was used on a site near Civitavecchia.
ERA 5 is the fifth generation of the ECMWF's atmospheric global climate reanalysis,
covering the years from 1979 to the present with hourly resolution and a horizontal
resolution of 0.25° x 0.25° 7.

For wind and tide data, those provided by the national maritime network have
been used; the measurements are related to the anemometer and the buoy in the port of
Civitavecchia®. Concerning wind and wave heights analysis, the specifics directions were
previously selected, i.e. can affect the coast and therefore cause sea storms, then daily
average and maximum wind velocity and wave height were calculated.

Previous analyses’ of soil stratigraphy of the Monumental Sanctuary show, from the
top, the following sedimentary sequence: (1) the archaeological layer, at least 2 m thick; (2) a
silty-sandy alluvial layer, 3+5 m thick; (3) a predominantly sandy layer, 2.5+7 m thick, often
interbedded by silty-sand levels; (4) a much more coherent layer, between 4 m and 7 m thick,
including cemented deposits similar to beach rock; (5) a very stiff clay layer at the bottom [13].

Once all the information has been collected, the different data have been related to
each other to achieve the goal of this study.

Results and Discussion

Different possible causes for the recurrent flooding of the archaeological site of
Pyrgi were analysed: flooding of water bodies, rising of groundwater, heavy rains, sea
storms. In this research we assess what is the main cause of the flooding of the Pyrgi site, the
time the water stays in the site and whether the phenomenon occurs with a certain periodicity.

Considering the single causes of flooding, the hydrogeological maps elaborated by
the Lazio Region, does not evidence the presence of rivers with high flow or important
aquifers in the area of interest'?, what seems excluding considerable contributions to the

6 http://www.protezionecivile.gov.it/

7 The data are provided in grid version available on Copernicus website: https:/cds.climate.copernicus.eu/

8 https://www.mareografico.it/

9 Analysis carried out by Professor Luciana Orlando, Sapienza University of Rome, Department of
Civil, Constructional and Environmental Engineering.

10 Map available at the following link:
http://www.regione.lazio.it/prl_ambiente/?vw=documentazioneDettaglio&id=8672
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flooding related to rivers and aquifers. To confirm this, in figure 3-b it can be observed that
floods occur only along the coast and not in the hinterland.

i

Figure 3 - Comparation of images captured by Sentinel 2-A and processed with Google
Earth Engine of the same area in summer, image captured on 19 August 2019 (a), and in
autumn, image captured on 30 November 2019 (b).

Once the component associated with rivers and aquifers was excluded as the main
cause of flooding, the contribution of rainy events was examined. The days of heavy
rainfall (greater than 60 mm/day) were correlated with the first available satellite image
(S2-A) after the event. In this text only one heavy rain event is reported as an example,
considering that for all the other analysed heavy rainfall events (from 2012 to date have
been identified 17 heavy rainfall events) the site showed the same response. As can be seen
from Figure 4, the site is not flooded after the single heavy rainfall event. Considering the
extent of the flooded area and the permeability characteristics of the soil [13], the single
heavy rainfall event is not sufficient to cause the flooding of the site.

Table 1 - Rainfall event greater than 60 mm/day in Santa Severa registered from all
pluviometer around the site.

Date S. Severa Cerveteri Bracciano Civitavecchia
[mm] [mm] [mm] [mm]
04-10-2018 0.00 0.00 0.00 0.00
05-10-2018 | 14.80 i 12.30 i 10.10 | 16.60
06-10-2018 78.80 50.00 87.30 15.80
07-10-2018 3.20 3.00 2.70 0.40
08-10-2018 0.00 0.00 0.80 0.00
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Figure 4 - Image, captured in data 13" October 2018, by satellite
Sentinel 2-A after a rainfall greater than 60 mm.

Figure 5 - Digital Surface Model developed with Agisoft®.

Excluding hydrogeological events and severe rainfalls as the principal causes of
flooding, sea storms should be analysed. As a first study, it was considered if the site was
equipped with sea storm protections. For this purpose, a DSM of the study area was built from
drone images (Figure 5), with a resolution of 1.6 cm/pix and point density of 0.391 point/cm?.
Three sections have been generated, in front of the three principal areas, to highlight the
presence of sea storm protection. This specific analysis is derived from the visit to the
archaeological site, in which the remains of some dunes were evident, that were created by
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Figure 6 - Surface development in the three different sections shown in Figure 5:
Ceremonial District; Monumental Sanctuary; Southern Sanctuary.

accumulating digged ground. Figures 6-a and 6-c show elevations with heights up to 6 m in
the boundary line between the site and the beach, associated with storm protection in the
area. This, however, is absent in figure 6-b where there are no high elevations and
consequently no protection, so the site is exposed to sea dynamics.

To assess if the sea is the primary cause of the flooding of the site the period in
which the site is submerged has been identified through S2-A (Figure 7); the site is mainly
flooded from November to May. Wind speeds and wave heights are intense during the same
months. In particular, the monthly maxima of wave heights are very high, up to 3 m high
waves. Also the wind speeds are very high, with peaks over 9 m/s in particular during the
autumn and winter months. The data reported do not take tides into account, being the tide
variations around 30 cm and so they have been considered negligible in this study.

Table 2 - Monthly data for flooded period of 2018-2019.

Average Maximum
Average Wind Maximum Significative Wave | Significative Wave
Date Speed Wind Speed Height Height

[m/s] [m/s] [m] [m]
September 1.67 10.10 0.46 1.97
October 2.60 14.20 0.99 5.71
November 247 10.00 0.97 2.78
December 2.02 10.20 0.87 2.99
January 2.79 11.00 1.02 2.56
February 2.34 10.20 0.90 2.80
March 2.81 9.50 0.83 3.44
April 3.49 13.00 0.73 3.31
May 2.87 8.90 0.82 3.30
June 2.90 9.00 0.45 1.92
July 2.70 9.00 0.44 1.32
August 2.43 7.70 0.34 1.22
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Figure 7 - Pictures taken by Sentinel 2-A and processed with Google Earth Engine for the
month of November 2018 (a), December 2018 (b), January 2019 (c), February 2019 (d),
March 2019 (e), April 2019 (f), May 2019 (g), June 2019 (h).

Upstream of all the analyses, it can be said that the main cause of the flooding at
the archaeological area is the maritime component. since the area in which it is exposed to
storm surges and the site without adequate protection. It is also noted that in June wind
speeds and wave heights decrease and the drying up period of the area begins, lasting
several weeks (Figure 7 h).

Conclusion

The aim of this interdisciplinary work, in collaboration with the Sapienza
University of Rome, Department of Classics, and the Soprintendenza archeologica, belle
arti e paesaggio per 1’area metropolitana di Roma, la provincia di Viterbo e 1’Etruria
meridionale, has been to assess the period of flooding of the archaeological site of Pyrgi
and the main cause of the flooding. The combination of different disciplines as geomatics,
meteorology, and hydrogeology, in relation to the data coming from the historical-
archaeological and geological researches, has been used to conduct a complete study and
continuous monitoring of the area and the hazards that expose it to specific dangers.

The archaeological site of Pyrgi is one of the largest Etruscan harbour in Italy,
with inestimable archaeological value, still under excavation by the Sapienza University of
Rome, Department of Classics. Its position on the coast exposes this site to many risks that
potentially compromise its conservation, fruition, and valorisation.

Currently, part of the archaeological area is completely flooded, while the ruins
that have emerged, based on the analysis reported in this work, are covered by water for
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seven months, during the eighth month the physical forcing decreases in intensity and the
air begins the drying phase.

The other result highlighted in this study is the role of the sea as the main risk
factor for flooding rather than local rivers or aquifers and rainfall due to its short duration.
The DSM shows that the site is currently fully exposed to meteorological and
hydrogeological instabilities so that, in the absence of protective measures, it could easily
be compromised. The presence of water in the long term could compromise the fragile
balance between the monumental ruins and the ground, delaying excavations and leading to
total submersion of the area soon.

Future studies will focus on the creation of a higher resolution DEM including
bathymetry to develop wave propagation and simulate a sea storm event. Statistical studies
will be carried out covering all the maritime components to suggest possible protection of
the site. In addition, further geological analysis will be conducted to calculate the
absorption velocity of the soil and the actual contribution of rainfall and groundwater to the
flooding of the site will be assessed.
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Abstract — The research itinerary is aimed at getting to know the monastic complexes in the
Saronic Gulf (Greece) with operations of an investigative nature, to which are added
references on religious and environmental themes which, in relation to architecture, expose
the compositional and structural beauty of the Greek coastline. They are readings of
structures that refer to the territory with analyses that determine knowledge suitable to be
represented and documented in the main dimensions of the research.

The final objective of the research is to promote the development of the territory
through the protection and enhancement of the architectural and cultural resources present.

The study presents the survey of some Monasteries in the Saronic Gulf in southern
Greece, such as the Monastery of the Spring Fountain on the island of Poros, the Monastery
of the Assumption of the Virgin Mary on the island of Hydra and the Monastery of St.
Nicholas in Spetses. These architectural structures present a poor graphic and iconographic
documentation, therefore the research, through some manual and instrumental surveys,
proposes a knowledge of the places through drawing.

The activities of investigation of the religious architectures have foreseen several
survey campaigns aimed at the knowledge of the structures and the surrounding territory: the
graphic analyses, in fact, have produced a first geometric model subsequently enlarged with
architectural details. Adequate photographic documentation was also carried out, in addition
to checking the scarce bibliographic, archival and iconographic documentation.

Introduction

The study presents the survey of some Monasteries in the Saronic Gulf in southern
Greece, such as the Monastery of the Spring Fountain on the island of Poros, the Monastery
of the Assumption of the Virgin Mary on the island of Hydra and the Monastery of St.
Nicholas in Spetses. These architectural structures present a scarce graphic and iconographic
documentation, therefore the research, through some manual and instrumental surveys,
proposes a knowledge of the places through drawing.

The activities of investigation of the religious architectures have foreseen several
survey campaigns aimed at the knowledge of the structures and the surrounding territory: the
graphic analyses, in fact, have produced a first geometric model subsequently enlarged with
architectural details.
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Figure 1 - The Monastery of the Spring Spring on the island of Poros. View from
the west coast.

An adequate photographic documentation has also been carried out, in addition to
checking the poor bibliographic, archival and iconographic documentation. In this system of
representation, the photographic image, in addition to constituting a database value which
can be drawn on even after the survey phase, the possibility of interpolating this static
figurative data with dynamic computer elements is evident.

For the knowledge activities, we have taken into account the Ryobi laser
instrumentation applied on a portable computer support, both tablet and smartphone, which
allows an immediate vision of the relief data on the photographic image taken from the
support, transforming it into a dynamic data. The support of this photographic technology
becomes the main surveying tool because it contains both the measurement data and the
geographical coordinates connected to the device used, as well as information regarding the
date and time of the survey campaign.

The Saronic religious complexes are proposed, in this path of knowledge, in their
current religious functions and in their configurations rich of interest on the analysis of their
respective architectures: community buildings, churches, service structures, cells.
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The architectural installations display harmonious lines grafted into the urban
complexes or into the natural greenery that envelops them in an aura of contemplative
participation that is also testified by recent photographic footage of a useful approach to
knowledge of the complexes in the landscape.

Of the Monasteries under examination, the dimensions, the open and closed spaces,
the geographical configurations in their specific regularization of the sacred perimeter
destined to the hermitage of the community factories and the pertinent church have been
noted. Of the three complexes under examination, the knowledge of the current aspects, of
their uses, is tackled through manual and instrumental surveys, graphic returns compared to
archive drawings that attest to their past function.

The monastic architecture in the Saronic Gulf

In order to analyse the monastic architecture in the Saronic Gulf, it is essential to
analyse the bibliographic and historical sources as well as a brief description of the structures.

The Monastery of the Spring Fountain, located on the island of Poros in a thick pine
forest not far from the city centre of the same name, was founded in the 18th century near the
only local fresh water spring which, as local legends tell, miraculously healed the Archbishop
of Athens in 1720. A mystical place, recognized in 1733 by the Patriarch of Constantinople
under his own jurisdiction from which he obtained numerous economic privileges, in 1814 it
hosted a group of monks from Mount Athos who contributed to the architectural and spiritual
growth of the place. A few years later, within the premises on the ground floor, the first
orphanage of the Greek nation was founded for the orphans of the warriors of the War of
Independence.

Currently the Monastery consists of a building with a central courtyard in which
stands the Church with a dome and a bell tower. The double level hermitage has in the lower
part the service rooms such as a refectory, kitchens, storerooms and rooms for the reception
of the faithful, and in the upper part the monks’ cells, 17 of which are occupied.

The Monastery of the Assumption of the Virgin Mary located on the island of
Hydra, also occupies a dominant position over the port overlooked by the ponderous clock
tower. Documentary sources identify a first religious complex already in 1643 consisting of
a central church and a nucleus of cloistered cells of the 18 religious women.

The structure was destroyed in 1774 by a violent earthquake and rebuilt in the
following years with Venetian architectural influences deriving from the Serenissima
domination in the Mediterranean.

The same type of building, named after the Assumption of the Virgin Mary,
however, was entrusted to a group of Orthodox monks.

The Cathedral, in Byzantine style, has three naves ending in three semicircular apses
with frescoes from the 18th century: the interior preserves numerous icons in gold and silver from
the Byzantine period and in the centre of the central dome hangs an imposing gilded
chandelier.

In the monastic enclosure there are two bell towers, the first, dating back to 1643
and remodelled in 1806, on three levels is covered in marble and was designed by Venetian
and Genoese architects for the previous women's monastery, the second, larger, dating back
to 1874.
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Figure 2 - The Monastery of the Assumption of the Virgin Mary on the island of
Hydra. View of the religious structure and the port.

Currently the side courtyard houses the busts of some of the heroes of the Greek
War of Independence of 1821 against the Turkish people, in memory of the transformation
of the religious structure into a military quarter: the monastic cells, in fact, were used as
chambers for admirals and captains who managed the military attacks against the Near East.

The Monastery of St. Nicholas in Spetses, finally, is located along the northern
coastal strip of the island and in 1821 it represented the political, as well as religious, center
of the local community. In fact, during the War of Independence, it was the place where
battles and military strategies were agreed upon by captains, lords of the island and priests.

The main entrance portal, facing west, is characterized by a ponderous entrance
portal surmounted by the bell tower built in 1805 with marble from the island of Tinos.

The entire complex on a double level with a central courtyard and a church with a
nave and two aisles is characterized by a floor made of sea pebbles arranged according to a
geometric design.

Towards the east the building is characterized by a single floor, the ground floor,
while on the first floor there is a panoramic terrace overlooking the surrounding gulf where
there is a portico leading to the monks’ cells.
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Figure 3 - The Monastery of St. Nicholas on the island of Spetses. View to the
east from the sea.

The survey and digital modeling of the Monasteries

The research, based on the disciplinary foundations of architectural drawing,
proposes the survey and graphic modeling of the structures under examination.

The study has been carried out through detailed and accurate photographic and
iconographic documentation, survey and digital documentation. The present work, therefore,
proposes to document and reconstruct graphically, the Monastery of the Spring Fountain on
the island of Poros, the Monastery of the Assumption of the Virgin Mary on the island of
Hydra and the Monastery of St. Nicholas in Spetses, through a series of digital drawings, but
above all through 3D photogrammetric modelling systems. The theme of digital modeling is
of great importance, since it allows to face, according to disciplinary assumptions, such as
technical-instrumental and theoretical applications, the dynamics of drawing related to both
traditional and innovative digital representation.
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Figure 4 - The Monastery of the Spring Spring on the island of Poros. General plan.
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Figure 5 - The Monastery of the Assumption of the Virgin Mary on the island of Hydra.
Ground floor plan and transversal section.
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Figure 6 - The Monastery of St. Nicholas on the island of Spetses. General plan of the roofs.
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With this science the aspect concerning the visualization is determined, a
fundamental element for the communication of the object examined, through which it is
possible to define the final graphic rendering compatible with the purpose of the relevant
activity, both relative to the knowledge of the existing and indicative for the protection and
enhancement of the asset.

Three-dimensional modeling of cultural heritage starting from digital images at
different scales and acquisitions with low-cost tools has recently gained attention from the
scientific community for the realization of innovative research and advanced digital modeling
processes, due also to the availability of new technologies for the recording, processing,
management and visualization of 3D data. [Amoruso, Apollonio, Remondino, 2010].

In order to elaborate 3D digital models it is useful to clarify the scientific dynamics
that regulate the relationship between architecture and graphic representation. The critical
description of architecture, starting from the graphic reading of the typological imprints of
the constructions of the past and the morphological configurations, with reference to the
discipline of drawing, makes explicit the awareness of the scientific and cultural foundations
of representation methods aimed at understanding architecture.

The photogrammetric image of the Monasteries

For the digital restitution of the Monastery of the Spring Fountain on the island of
Poros, the Monastery of the Assumption of the Virgin Mary on the island of Hydra and the
Monastery of St. Nicholas in Spetses, photogrammetry plays a role of considerable interest,
as the images taken from digital cameras contain the information for the realization of
models, the campaign is quick and reduced to the shooting of photographic images often at
low cost. As is well known, photogrammetry is the science that allows to obtain accurate
measurements from photographs by transforming two-dimensional information into three-
dimensional measurements [Manfredini, Remondino, 2010].

Photogrammetry, therefore, in the context of this applied research, has the task of
establishing a graphic and geometric relationship between the images taken on site and the
object of survey in a photographic shot. The photogrammetric technique allows, therefore, to
determine technical information to make metric measurements on the size, shape and position
of the object starting from measurements taken on images taken from both fixed and mobile
supports.

It is useful, for this research, to mention the field of passive optical sensors, as
instruments such as cameras that are used to capture the reflection of natural light on the
surface of the object to be detected and, if at least two images with two different points of
view are used, they trigger a stereoscopic vision of a surveying object similarly to what
happens in human vision.

Conclusion
The contribution, through manual and instrumental surveys, outlines the

architectural features of the Monastery of the Spring Fountain on the island of Poros, the
Monastery of the Assumption of the Virgin Mary on the island of Hydra and the Monastery
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of St. Nicholas in Spetses. These structures were erected between the mid-seventeenth
century and the second half of the following century, of which few documents remain of their
original spatial configuration in the context of the places, proposing, today, interesting
perceptions, research and analysis. Even the urban or natural environment that surrounds
them remains full of charm, with visions of the city and the sea from the chosen settlement
in an emerging position with respect to the cities.

The progress of the research can be identified in the methodologies used and in the
experimentation among the various instruments in possession. The use of interactive software
for graphic restitution, digital representation and 3D modeling has allowed the knowledge of
the current aspects, of the uses that attest their past function. The determination of a scientific
procedure, usable on other architectural artefacts, has determined a further element of the
research.
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Abstract — The Interreg Adrion ‘APPRODI” project aims at a qualitative change in the nature
of tourism demand with a transnational approach and at increasing visibility of the valorized
new destinations. The geological and archaeological investigations, both at sea and on the
coast, aim to broaden the territory’s knowledge by realization of a geo-archaeological map,
even underwater, with the indication of archaeological finds and a reconstruction of the
marine traffics of the Ortonese navy within the main routes in the Mediterranean Sea.
Moreover, the project will allow to create the conditions for development of cultural tourism,
even underwater, increasing and enhancing the historical and archaeological resources.

In the sea in front of Ferruccio Cape, except the presence of rocks with various size
due to landslides for a length of about eighty / one hundred meters from the current coastline,
was found a set of wooden planks lying between the rocks, at a distance that varies from four
to ten meters from the coastline, to belong to the plating of a boat or to a warf collapsed into
the water.

In front of the Ortona promontory was found a glazed ceramic tube of the type of
those inserted in the walls and used to channel rainwater.

The Interreg Adrion APPRODI project results will allow to increase visibility and
to valorize new destinations enhancing the maritime and coastal heritage.

Introduction

Until the 9" century BC through the middle-Adriatic way, new Indo-European
populations arrived in Ortona (at present in Abruzzo region), settling on the castle hill and
merging with the existing population. The epineion, referring to the ‘Seaport', has been
named for the first time by Strabo (60 BC-20 AD) which reported the presence of "Horton
épineion frentanon” (Ortona harbour of the Frentani people); this harbour, located with piers
and docks, was not a simple natural landing where the naval arsenal was housed, but a place
of shelter for the boats that had made Ortona known for its expert builders. The ancient
harbour was situated in the location called Lo Scalo (the Seaport) in the North of the
Aragonese castle, between Ferruccio Cape-Punta Lunga Cape and Mouth of the Peticcio
river-Lighthouse (Figure 1). [5, 6, 7, 15].

During the Norman-Swabian period (1080-1268 AD), the port activity was so
increased as to be reported in the Capitulare di Bajulazione (1196 AD), a document that
regulated the commercial activities of the port of Ortona [20, 21, and 22].
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Figure 1 - Location of Interreg ADRION APPRODI in Ortona Municipality.

In the 11" century on the Abruzzo coast there were shipping companies and
businesses serving mercantile trade, which developed in particular towards the Dalmatian
coast: the establishment of the Venice-Ancona-Ortona-Slavonia network (State Archives of
Venice) is referred in a document of 1200 AD. In the Seaport, current La Ritorna beach
(Figure 1), it is possible to identify the traces of the ancient port’s pier, composed of six rows
of stone blocks, built according to the ancient technique of the opus quadratum, with the root
of the old pier divided into three parts (Figure 2). [7, 8, 12, 18, 19].

During the Byzantine domination, Ortona became an important centre and the
Venetian raid (1447 AD, June 30th) contributed to the decision to strengthen the harbour of
Ortona and to move it to the southern, equipping it with advanced defensive structure
extending the dock on the northern side, similarly to the present shape. During the 16" and
17™ centuries, Ortona, after being purchased by Margaret of Austria (daughter of Charles V)
on 1582, enjoyed of a relative stability on the economic and socio-political levels, thriving
mostly through the salt trade and the construction of ships. [8, 11, 12, 18, 19].
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Figure 2 - Pier of ancient harbour at ‘Lo Scalo’ locality in Ortona.

Even in the Bonapartist period of the French decade, under the kingdoms of Joseph
Bonaparte first and Joachim Murat then, the site was affected by war episodes, in particular
by the cannoning of the port in 1811 by the English fleet [13].

Unharmed after the Great War, during the Second World War Ortona represented
the Adriatic side of the Gustav line, and precisely from the harbor of Ortona the royal Savoy
family, fleeing from the Nazioccupation, escaped during the night of September 9th-10th,
1943. After the war, the harbor repeatedly underwent works of consolidation and
modernization, turning it in one of the most important seaports of Abruzzo region. [10].

Materials and Methods

The Interreg Adrion ‘APPRODI’ project aims at a qualitative change in the nature
of tourism demand with a transnational approach and at increasing new destinations
visibility. The geological and archaeological investigations, both at sea and on the coast, aim
to broaden the territory’s knowledge by realization of a geo-archaeological map, even
underwater, with the indication of archaeological finds and a reconstruction of the marine
traffics of the Ortona navy within the main routes in the Mediterranean Sea. Moreover, the
project will allow to create the conditions for development of cultural tourism, even
underwater, increasing and enhancing the historical and archaeological resources through the
institution of archeological Museum in Ortona (coast of Abruzzo region, Italy) to host the
ancient port findings.

The APPRODI project in Ortona includes the following target areas (Figure 1):

o the marine area of Punta Ferruccio and San Marco, in the north side of the Ortona
coast, inside to the Regional Naturalistic Reserve Ripari di Giobbe;

o the marine area in front of the beach named ‘La Ritorna’, close to north port pier;

o the marine area includes of Punta Acquabella and the Mouth of Moro river, in the
south side of the Ortona coast, inside to the Regional Naturalistic Reserve Punta
dell’ Acquabella.

Ortona landscape develops parallel to the coastline and rests on a plateau of
Pleistocene sediments creating hills that form a high cliffs’ series overlooking the sea. The
reefs overlap to sea reach 40 + 70 meters in high, with a very interesting sedimentological
features but subject to landslides typical of the area, with consequent cliffs erosion and
shoreline changing. Near the mouths of rivers and according to storm surges occurs
constantly shaping the coastline [2,3].
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Ortona, where there are two Regional Natural Reserves, is inserted in the eastern
most part of the hills of the Abruzzo Apennines. The stratigraphics of the coastal strip is the
result of erosion and sedimentation processes that followed one another over time. In the top
of the succession there are sands with typical structures of sedimentation environment
(submerged beaches and the gravelly bodies of fluvial environment). This area is
characterized by sands, silty sands, conglomerates and clays, typical of the Mutignano
Formation (Pleistocene 0,012 - 2,58 Ma). [14].

The study of the area is implemented with detailed morphometric analyzes to
improve the description of the coastline at low depths [1]. The geomorphological data were
filtered and interpolated in order to reconstruct the whole evolution of the Adriatic coast of
interest with a good approximation [17]. The analyzes will be further integrated by
calculating the exposure of the slopes (Aspect), i.e. the orientation of the direction of
maximum slope of a surface, quantified by the angle (on the horizontal plane) that the line of
maximum slope for a cell of a DEM (Digital Environment Model) form with the geographic
North, measured in clockwise. The geomorphological cartography with depth scale obtained
by morphometric analysis of the area target seabed is shown in the Figure 3.

The analysis of seabed depth was used to plan the dive surveys in the areas target
of Interreg APPRODI project.

The dive sampling was accompanied by photographic documentation of the
archaeological finds on the seabed to better structure a cultural and archeological map for touristic
valorization. For each site were performed 5 dive samplings (for a total of 15 samplings)
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Figure 3 - Geomorphological cartography with depth scale.
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where the operator has viewed the seabed up to 300 meters from the coast (at a maximum
depth of -12 m) to find and geo-reference the archaeological finds.

Results

The archeological heritage found on the seabed on Ortona Municipality includes
findings from various historical periods. The anthropic activities (i.e. realization of modern
harbor) and the landslides of the hill partially buried the archaeological finds in depth,
however very interesting remains were found.

In the North side of the coast, in the sea in front of Torre Mucchia are presents
numerous rocky blocks due to landslides of the promontory over the centuries, with the
remains of some metal poles emerging from the bottom for a few tens of centimeters,
attributable to the piling of a Trabocco, a local typical fishery machine (Figure 4, 5). The
presence of the Trabocchi along the Abruzzo coast is proved since 1700 AD [16].

..-'._-:5. ¢ :'.5'5 -';"'-'l. - -
Figure 4 - Rests of the piling of a Trabocco, typical fishery machine.

Figure 5 - Trabocco, a typical fishery machine along the Abruzzo and Molise coasts.

In the Ferruccio cape, except the presence of rocks with various size due to
landslides for a length of about 80+100 meters from the current coastline, was found a set of
wooden planks lying between the rocks, at a distance that varies from 4 to 10 meters from the
coastline, to belong to the plating of a boat or to a warf collapsed into the water (Figure 6).
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Figure 6 - Wood material from a boat or a wharf (Ferruccio Cape, Regional Natural Reserve
of Ripari di Giobbe).

In front of Ortona Promontory, in the external side of breakwaters and
wave barriers, until 34+40 meters and a depth of 5 to 7 meters, the seabed is characterized by
river pebbles and big rocky blocks due to landslides of the promontory. The discovery of a
glazed ceramic tube of the type of those inserted in the walls and used to channel rainwater,
would allow us to interpret the layer of river pebbles as a collapse of portions of the castle or
other buildings built on the promontory above (Figure 7).

The internal site of breakwaters and wave barriers is characterized by a low and
sandy seaside with a depth of 2+-3 meters, from where sprout large blocks of rock due to the
landslides that characterized the castle promontory.

Figure 7 - Archeological finding of a glazed ceramic tube used to channel rainwater.

Conclusion

The Interreg Adrion APPRODI allowed the municipality of Ortona to analyze the
archaeological heritage present in the proximal seabeds of the shoreline and to prepare a
descriptive underwater itineraries of the areas identified of the projects [9]. Furthermore, the
main merchant routes of the Ortona naval traffic have been reconstructed with the creation
of a photographic and video catalog.

Now the archeological findings are integrated into the natural context, placed
between 5 and 15 meters deep and above marine habitats, with an appreciable floro-fauna

43



coverage [4]. Moreover, the seabed presents several important geologic formations that show
the modification of coastline during the centuries.

The main challenge of the project is developing an Integrated Cultural,
Geologic/Naturalistic and Touristic map that describes in the same context the principal
archeological/cultural, geologic and naturalistic sites in the marine environment of Ortona
coast.

This project represents a first step of characterization of archeological and cultural
heritage present in the marine-terrestrial naturalistic areas for a valorization strategy. Further
analyses are need to find the remains buried at greater depths and perimeter the
archaeological areas for a better conservation.
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Figure 8 - Integrated Cultural, Geologic/Naturalistic and Touristic map.
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Abstract — Alongside the Ionian Coast, on a promontory between two harbours and about
to 12 km SE from Taranto, there is the ancient settlement of Satyrion, one of the most
significant places in the Mediterranean. Situated in a privileged geomorphologic position,
between two creeks, protected from the winds and rich in water springs, the site had been
inhabited from the Neolithic to the high Middle Age.

The very name of the place poses great emphasis on its chronological phases and
on the diachronic relationship with Taranto. Presence of ancient structures in the area was
well known since 1700, but systematic excavations were carried on only after the half of
the XX century. In 1959 F.G. Lo Porto found a holy area dedicated to the nymph Satyria.
The first period of this site dates back to the second half of the VII century b.C. and used to
the first years of the II century b.C. In the first years of the 1900, the proto-historic site was
found on the relief in front of Porto Perone bay, and the excavations permitted to study the
several types of huts referred to different phases, since the middle Bronze Age.

From the archaic age to the Hellenistic age, the higher part of the hill had been
used as holy area, probably dedicated to Athena. Around the II century b.C., remains of a
structure in front of the sea would later be used as a harbour. Above them, during the years
of Augustus, the plateau was occupied by a big villa used up to the V century b.C. The
importance of this site is underlined by the establishment of the Parco Archeologico di
Saturo which, for a long time, hasn't been adequately protected and promoted, the latter
being useful for the development of the area.

The only valuable intervention took place at the end of the XX century, when the
archaeological area between Porto Perone and Porto Saturo was subject to restoration,
promotion and fruition works. The projects had the goal to realize interventions for the
touristic promotion in the historical and cultural areas of the Magna Grecia, in the field of
the Multiregional Operational Program. The Archeological Park projects activation began
in 1997. The paths involved the plain part of the promontory, bathed on three sides by the
sea and characterized by the remains of a Roman villa, and the NE area, the acropolis, with
remains of the Iron and Bronze Age. The area of the Parco Archeologico di Saturo had only
been usable for a few years, then collapsing in a terrible abandonment situation. Only in
2006, the area began to develop new interest. Between 2012 and 2013, a financing by the
Regione Puglia gave the possibility to begin a project dedicated to youngsters called
“Arkeogiochi”. For more than a year, the area of Saturo has been placed under the
financing channel called “Polo Museale di Taranto”.
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Inquadramento geografico e storico dell’area

Lungo la costa ionica, su di un promontorio di forma trapezoidale orientato NE-
SO, lungo circa 420 m e largo 200 m, fra due baie (Porto Perone a est e Porto Saturo a
ovest) e a circa 12 km SE di Taranto, vi ¢ ’antico insediamento di Satyrion, uno dei luoghi
piu significativi del Mediterraneo. Posto in una posizione geomorfologicamente privilegiata,
il promontorio ¢ caratterizzato da un’altura posta a nord, orientata NNO-SSE, a 25 m s.L.m.,
lunga 50 m e larga 25 m, che separa le due insenature. La posizione topografica in rapporto
al territorio agricolo, la naturale conformazione delle insenature e la presenza di una ricca
sorgente, ha favorito I’insediamento umano a partire dal Neolitico sino all’ Alto Medioevo [6].

Figura 1 - Veduta aerea del promontorio di Saturo (foto di M. Guaitoli, 2009).
Figure 1 - Aerial view of the Saturo promontory (photo by M. Guaitoli, 2009).

Storicamente le due insenature sono state interpretate come due luoghi di approdo
distinti ma, attraverso indagini bibliografiche e topograficeh, si ¢ giunti alla conclusione
che in antico esistesse una insenatura settentrionale di notevoli dimensioni (quella di
Saturo), particolarmente riparata e che incideva profondamente il profilo della costa ed
un’altra insenatura (porto Perone) piu piccola e meno protetta [7]. Oggi quella parte di costa
¢ quasi completamente antropizzata ma, dagli apporti alluvionali visibili in alcuni tagli
effettuati per 1’urbanizzazione, molto spesso abusiva, che sta invadendo e distruggendo i
depositi archeologici e la costa, resta ancora individuabile. La stessa ¢, inoltre, visibile sulle
carte geologiche [13] e soprattutto dalla lettura di fotografie aeree riprese in epoche diverse.
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A parte la presenza di una torre costiera del XVI sec. e un bunker militare della
seconda guerra mondiale', sul promontorio tra Porto Perone e Porto Saturo possono essere
individuate le seguenti quattro zone archeologiche (fig. 2):

¢ 1 - l'abitato dell'eta del Bronzo
e 2 -il santuario dell'Acropoli

¢ 3 -lavilla romana

* 4 -1l santuario della sorgente

Figura 2 - Indicazione delle aree presenti all'interno del Parco. (Foto S. Nistri).
Figure 2 - Indication of areas in the park. (Photo S. Nistri).

! Quest’ultimo ha causato notevoli danni alla sottostante stratigrafia durante la sua costruzione.
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L’abitato dell’eta del Bronzo (la c.d. Acropoli)

Si trova ad est rispetto all’insenatura di Porto Saturo, su un piccolo promontorio
che attualmente ¢ sottoposto a vincolo archeologico e paesaggistico.

Figura 3 - Veduta aerea della c.d. Acropoli e del Santuario arcaico (foto di
M. Guaitoli, 2009).
Figure 3 - Aerial view of the Acropolis and the archaic sanctuary

Nei primi anni del ‘900, con la direzione di Quintino Quagliati, furono effettuati i
primi saggi e i primi scavi archeologico-stratigrafici dell’area; dopo alcuni anni di pausa fu
Felice Gino Lo Porto, nel 1958, a riprendere i lavori sistematici. La fascia ionica presa in
esame si caratterizza di una costa bassa e rocciosa intervallata da piccole insenature sabbiose;
dagli scavi effettuati si dedusse che 1’area fosse popolata gia dal IV millennio a.C., tuttavia le
tracce dell’occupazione preistorica e quelle immediatamente precedenti la colonizzazione
greca 0ggi non sono piul visibili in quanto, per garantirne la conservazione, furono reinterrati [3].

Dopo I’abbandono delle stazioni neolitiche della piana superiore, il promontorio
tra le due baie risulta occupato soltanto nel II millennio (intorno al 1800 a.C.),
verosimilmente con una concentrazione antropica prossima a Porto Saturo. Tale
insediamento ¢ inquadrabile alla prima eta del Bronzo e precisamente nella fase denominata
proto-appenninico B, inquadrabile intorno al 1800-1700 a.C. [5].

Attraverso lo studio degli insediamenti e della planimetria delle capanne individuate,
si puo supporre che I’occupazione continui nella fase successiva, caratterizzata dalla presenza
nel sito di una comunita in costanti rapporti con il mondo egeo. La zona di Porto Perone, pero,
tra il XV e il XIV sec. a.C., vive una lunga fase di abbandono, documentata da uno strato di
terreno sterile. Tale abbandono ¢ certamente da mettere in relazione col carattere nomade delle
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comunita pastorali appenniniche [2]. Nel XIII sec a.C., all’inizio della fase tardo-appenninica,
il villaggio viene ricostruito; 1’elemento distintivo di tale ricostruzione ¢ 1’innalzamento di
un muro, cosiddetto ad aggere, che aveva funzione sia di difesa sia di contenimento del
terreno contro eventuali frane sul lato orientale scosceso della collina. Esternamente, il
muro difensivo, presentava un ampio canale a pareti curvilinee, verosimilmente per il
drenaggio delle acque meteoriche verso il mare, collegato ad un altro muro parallelo alla
struttura principale. Le indagini archeologiche condotte dal Lo Porto portarono
all’individuazione di alcune buche di palo delle abitazioni del nuovo villaggio, consentendo
di ricostruire un modello insediativo caratterizzato da ambienti sub-circolari, le cui pareti
dovevano essere costruite con intreccio di canne e foglie rivestite di intonaco argilloso.

Il santuario dell’Acropoli

I primi scavi effettuati in quest’area furono condotti dal Lo Porto nel 1964 e, dopo
un periodo di pausa, furono ripresi, nel 1974, da Ettore M. De Juliis. L’area di indagine ¢
situata a sud-est rispetto ai rinvenimenti dell’eta del Bronzo, in una posizione centrale
rispetto alle due insenature.

II Lo Porto, dalle tracce archeologiche rinvenute, dichiard che, con molta
probabilita, intorno alla meta del IV sec. a.C. esistesse, tra le baie di Porto Perone e Porto
Saturo, un santuario; trattasi di una struttura in opera quadrata, un femenos o forse un
sacello, nell’area di un piu antico oikos costruito in materiale deperibile (fig.4).

Ai piedi della struttura in opera quadrata ¢ stata individuata una favissa, piccola
cisterna utilizzata per la deposizione di oggetti votivi arcaici (miniaturistici); essa si
presentava esternamente rivestita da lastrine tufacee squadrate, parallele al muro stesso e
occultata sotto un lastricato in funzione del nuovo assetto del santuario [9].

Il materiale di questa stipe primaria, riferita quindi al rituale del culto piu antico
sull’acropoli di Satyrion, ¢ cronologicamente compreso tra la meta del VII e I’inizio del

kS y A -_ !
Figura 4 - Resti di strutture del sacello arcaico.
Figure 4 - Remains of structures of the archaic sacellum.
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VI sec. a.C.; la ceramica maggiormente ritrovata ¢ di tipo protocorinzio e corinzio antico, oltre
che figura insieme alle terrecotte votive di produzione locale o piu probabilmente tarantina.

Nella stratigrafia superiore dello scavo, invece, furono recuperate statuette votive,
come quelle della zona denominata Pizzone [11] databili alla seconda meta del VI sec. a.C.,
che hanno suggerito di attribuire il santuario al culto di Persephone/Kora, introdotto dai
primi coloni laconici a Satyrion come a Taranto [3].

La villa romana

La Villa Romana si estende lungo i due lati del promontorio, affacciandosi ad est
sull’insenatura di Porto Perone e ad ovest su quella di Porto Saturo (fig. 5).

Le prime indagini archeologiche della villa ebbero inizio nel 1941 sotto la
direzione di Ciro. Drago, ma anche in questo caso, subito dopo, I’area fu abbandonata per
molti anni. Fu parzialmente recuperata, nel 1969, con alcuni lavori di consolidamento e
restauro del sito condotti da Elena Lattanzi e, successivamente, negli anni 80 con le opere
di bonifica e tutela coordinate da Arcangelo Alessio.

Gli scavi hanno messo in luce i resti di una villa romana che domina le due
insenature. Dagli studi effettuati dallo stesso C. Drago furono individuate due aree distinte
che fanno riferimento alla costruzione di epoca romana, ma, verosimilmente, ¢ possibile
che si tratti di un unico complesso edilizio che si estendeva da un porticciolo all’altro,
collegato sul lato del mare da un portico in opera incerta [3]. Tra le due aree edificate di
epoca romana, insiste una Torre Costiera del XVI sec.; ad est di quest’ultima, in seguito
agli scavi di E. Lattanzi nel 1969, veniva individuata la pars rustica della villa.

Figura 5 - Veduta aerea della villa romana (foto di M. Guaitoli, 2009).
Figure 5 - Aerial view of the Roman villa (photo by M. Guaitoli, 2009).
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Gli scavi hanno permesso di mettere in luce una grande cisterna con volta a botte e
pareti impermeabilizzate con intonaco, un ambiente con vasca (probabilmente rivestita
conn marmi bianchi) e canalizzazione in tubi di terracotta affiancate ad un piccolo impianto
termale ed una serie di ambienti domestico-residenziali con pavimenti a mosaico
policromo. Tali ambienti si affacciano su un atrio tetrastilo di ordine dorico, al centro del
quale ¢ stato rinvenuto, durante 1’ultima campagna di scavi, un impluvium per la raccolta
delle acque e i relativi sistemi di drenaggio; sul lato opposto dell’atrio vi sono tre piccoli
ambienti pavimentati in tessellato di argilla, oggi quasi del tutto asportato.

La struttura prossima all’insenatura di Porto Saturo, invece, ¢ composta da un
ampio complesso termale della villa; di questo fanno parte una grande vasca
originariamente rivestita di marmi bianchi asiatici, probabilmente una piscina, fornita di un
sistema di riscaldamento ad ipocausto funzionale ad un contenitore metallico posto al
centro della struttura e che trasmettendo calore riscaldava I’acqua. Accanto alla piscina
sono stati individuati il tepidarium, vasto ambiente destinato alla circolazione dell’aria
calda, il praefurnium, per I’'immissione del combustibile necessario a produrre calore e un
altro ambiente rettangolare su cui affacciano due piccoli vani interpretati come spogliatoi.

Nel settore piu orientale, quello prossimo alla torre costiera, ¢ stato rinvenuto un
esteso ambiente triabsidato con resti di pavimento in marmo, probabilmente una sala
destinata ai banchetti. Le strutture hanno rivelato rifacimenti e fasi costruttive distinte,
ricollegate da E. Lattanzi ad ambiti cronologici diversi; i resti attualmente visibili risalgono
al III sec. d.C., con continuita di uso fino ad eta tardoantica, mentre I’impianto originario
della villa va riferito alla prima eta imperiale [3].

Il santuario della Sorgente

I1 cosiddetto Santuario della Sorgente si trova circa 900 m a nord del promontorio
di Saturo, tra D’attuale strada litoranea ed il mare, all’interno di una lieve depressione
naturale dove scorreva un ruscello che aveva origine da una sorgente di acqua dolce.

Secondo gli studi condotti dal Lo Porto, nella sua fase iniziale, il santuario fu
dedicato alla ninfa Satyria (madre di Falanto), per poi passare, successivamente, alla
divinita principale, probabilmente una dea Basilis citata in un’incisione sull’orlo di
un’anfora attica a figure nere datata al VI sec. a.C.

Alcune fonti fanno pensare ad Afrodite guerriera e regina dell’acropoli di Sparta
ma ¢ attestata anche la presenza di Gaia, divinita ctonia, connessa alla fertilita della terra e
degli uomini (tale epiteto ¢ inciso sotto il piede di uno skyphos del VI sec. a.C.). Dunque
una connotazione femminile del santuario forse collegata a riti di passaggio delle giovani
donne che si avvicinavano al matrimonio e alla procreazione.

Tali indagini archeologiche furono effettuate dal Lo Porto tra gli anni 1973 e 1977.
Sfortunatamente, le attivita di scavo clandestino hanno pesantemente modificato l'intera area,
abbattendo quasi la totalita delle strutture messe in luce e favorendo, inoltre, I'immissione nel
mercato illegale dei numerosi reperti provenienti dall'area del santuario tarantino.

L'idea del Parco Archeologico

Per circa un ventennio (tra gli anni *70 e *90 del 900), nonostante I’indiscutibile
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importanza archeologica di Porto Saturo, l'area ¢ stata completamente abbandonata e
consegnata, di fatto, in mano ai vandali e ai tombaroli.

L’unico progetto di valorizzazione risale alla fine degli anni novanta quando ’area
in questione ottenne dei finanziamenti per opere di ristrutturazione, valorizzazione e
fruizione; ma anche in questo caso, a causa dell’incuria degli organi di controllo e gestione,
gli interventi risultarono vani. Tali opere rientravano nelle iniziative finalizzate alla
realizzazione di interventi di valorizzazione turistica nelle aree storico culturali della Magna
Grecia, nell’ambito del Programma Operativo Multiregionale (P.O.M.), regolato dal
decreto 20 settembre 1996 del Dipartimento turismo della Presidenza del Consiglio ed
approvato dalla Commissione Europea, che ha provveduto ai relativi finanziamenti.

Ma si consolidava ’idea, nonché 1’esigenza, di realizzare un vero e proprio Parco
Archeologico “dotato di tutte le infrastrutture necessarie, affinché accanto ad una struttura
museale nascesse anche un punto di ritrovo accademico con relativa sala convegni
multimediale che, con specifico regime di tutela:

- salvaguardasse I’integrita fisica ed esaltasse la fruizione dei beni;

- definisse le eventuali modificazioni fisiche e di uso compatibili con la salvaguardia;

- incentivasse le attivita, tradizionali ed innovative che, in coerenza con la salvaguardia,
determinassero lo sviluppo socio-economico della comunita residente”.

Il Parco Archeologico di Saturo, quindi, fu diviso in due zone naturalmente
caratterizzate dall’orografia del terreno: I’area a SUD, con i resti del complesso edilizio di
epoca romana ¢ impreziosita dalla presenza della torre costiera, notevole punto panoramico
e di vista sull’intera area e I’area a NORD, con andamento digradante verso il mare,
caratterizzata da alcune zone pianeggianti di grande interesse scientifico, alle pendici del
promontorio, su cui furono posti in luce, e successivamente ricoperti, resti di eta del bronzo
e di eta successive, con continuita di presenza.

Strutturazione e storia del Parco

Nel 1997 il Comune di Leporano (Ta), area in cui insiste 1’area di Saturo, riusci ad
ottenere i finanziamenti statali per la realizzazione del Parco Archeologico

“La struttura Parco era costituita da un insieme di aree funzionali, il cui connettivo
era rappresentato dai percorsi di visita che si sviluppavano con andamento sinuoso, nel
rispetto dell’aspetto orografico del terreno; gli stessi erano stati integrati da radure-spazi di
sosta immersi nella macchia mediterranea”.

A valle della cosiddetta acropoli fu organizzata un’ampia area pianeggiante per la
realizzazione di un centro di accoglienza, sede di idonei spazi didattico-espositivi ed
amministrativi e di una altrettanto estesa area verde con destinazione d’uso per
manifestazioni culturali. L’area del complesso edilizio di epoca romana fu interessata da
importanti lavori di restauro e consolidamento (nonché valorizzazione), con 1’innalzamento
di recinzioni metalliche e coperture dei resti archeologici corredati da una puntuale
cartellonistica descrittiva del sito.

Ma, a causa della poca professionalita dei gestori, poco abili ad organizzare servizi
di controllo, diurno e notturno, per la salvaguardia del sito, dopo soli tre anni il Parco
Archeologico di Saturo cadde nuovamente in uno stato di completo abbandono.

11 Parco, sin dalla struttura d’ingresso, si presentava gravemente vandalizzato. I1
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lungo e sinuoso percorso tra macchia mediterranea e aree archeologiche risultava, a causa
dell’incuria e della crescita incontrollata della vegetazione, difficilmente rintracciabile; il centro
accoglienza fu reso inagibile, privato di tutti gli infissi, interni ed esterni, e di tutte le attrezzature
che erano presenti all’ interno. Le aree adibite per gli incontri culturali abbandonato all’incuria,
gli impianti di illuminazione e irrigazione sottratti dai vandali, le aree archeologiche,
interessate negli anni ‘90 dai lavori di recupero, risultavano prive della copertura (in alcuni
tratti anche della recinzione), e ricoperte anch’esse dalla vegetazione cresciuta in maniera
incontrollata. Il Parco Archeologico di Saturo si stava imbattendo in una situazione di
confuso assenteismo e di diffuso disinteresse, cadendo in un inaccettabile stato di degrado.

Solo nel 2005 il Parco Archeologico di Saturo vive la sua vera opera di recupero e
di valorizzazione, quando la cooperativa di servizi per i Beni Culturali PoliSviluppo,
composta da professionisti nel campo dell'archeologia, si aggiudico la gestione temporanea
dell'area archeologica. Nonostante il paradosso burocratico che ha visto impiegati
investimenti economici di natura privata a servizio di un'area pubblica, iniziarono ad essere
garantiti numerosi servizi di valorizzazione e fruizione inesistenti fino ad allora.

Figura 6 - Vista della natatio publica della villa romana prima (a) e dopo (b) gli interventi
di recupero e valorizzazione del 2006.
Figure 6 - View of the publica natatio of the Roman villa, before (a)

Tra il 2006 e il 2018, anni di gestione (con rinnovo annuale) della Cooperativa
Polisviluppo, il Parco Archeologico di Saturo ¢ stato fruibile, in tutti 1 suoi 6 ettari, con
numerosi servizi sempre piu vicini alle esigenze del fruitore; un'area ristoro prospiciente il
promontorio, servizi di guida turistica, visite guidate, mantenimento e valorizzazione
dell'area ambientale e la messa in sicurezza delle zone oggetto di pericolo e di crollo.

Ma ¢ tra gli anni 2012 e il 2013 che all'interno del Parco Archeologico di Saturo
nasce uno dei progetti piu innovativi del mezzogiorno d’Italia: il progetto di valorizzazione
turistica “ArKeogiochi — Il Parco Giochi del Mondo Antico”; progetto inquadrato nel piano
di “Sostegno alla gestione degli spazi pubblici per la creativita giovanile” della Regione
Puglia. ArKeogiochi presentava ricostruzioni del mondo ludico-sportivo dell'antichita, tra
scenografie (colonnati, templi, statue di divinita) che richiamano soprattutto il mondo
dell'antica Grecia (fig. 7).
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Figura 7 - Vista al tramonto di una statua di Zeus all'interno dell'Arkeogiochi di Saturo.
Figure 7 - Sunset view of a statue of Zeus inside the Arkeogiochi di Saturo.

Cosi il Parco Archeologico di Saturo ¢ diventato nel giro di pochi anni un
innovativo parco a tema, probabilmente unico a livello nazionale e internazionale,
centro di archeologia sperimentale, laboratorio (Arkeolab) di ricostruzione ludico-
didattica di giochi di varie epoche storiche (dalla preistoria all'eta greca, romana e
fino al medioevo), con giochi di ingegno e strategia, giochi di abilita manuale, giochi
da tavolo in scala gigante. Gli ¢ stato riconosciuto il diritto di essere inserito tra i Poli
Museali d’Eccellenza del Mezzogiorno, riconoscimento che premia gli sforzi
dell’investimento privato dei professionisti impegnati nell'opera di valorizzazione,
facendo rientrare, peraltro, il territorio di Leporano tra le mete culturali piu di
interesse culturale a livello nazionale.

L’obiettivo, dunque, era ed ¢ quello di favorire la valorizzazione delle aree
di interesse storico-archeologico, contribuendo alla destagionalizzazione,
incrementando le opportunita occupazionali ed economiche del territorio al fine di
potenziare un indotto economico/culturale e commerciale. Unico strumento utile per
il perseguimento di tali obiettivi deve essere il dialogo e I’interazione tra i diversi
soggetti operanti nel mondo dell’archeologia, da un lato le Istituzioni e dall’altro
operatori culturali e turistici.

L’incontro tra domanda e offerta rappresenta comunque uno dei punti di
forza per la programmazione delle strategie di intervento sopracitate. In una fase
storica come quella attuale, la strada da percorrere ¢ quella della sintonia d’intenti tra
le esigenze della conservazione e quelle della comunicazione, in un’ottica di recupero
e valorizzazione finalizzata alla cittadinanza attiva e al riappropriamento di spazi
pubblici abbandonati. Dalla primavera del 2019, pero, il Parco Archeologico di
Saturo ¢ nuovamente chiuso al pubblico.

Dal 2018, infatti, ¢ rientrato nella “Programmazione Strategica Nazionale e
Comunitaria - Programmazione Europea e cofinanziamento nazionale - PON Cultura
e Sviluppo 2014/2020” del MiBACT, ottenendo un finanziamento di 765000 € per le
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attivita di “Miglioramento fruitivo e conoscitivo del Parco Archeologico di Saturo
(Leporano — Taranto)”. Sono previsti numerosi interventi volti a potenziare le
condizioni attuali di offerta e fruizione attraverso lo sviluppo di un nuovo patrimonio
digitale per la narrazione dell’area archeologica e per ampliare ’utenza, (anche
disabile). Sono previsti nuovi percorsi multimediali, infopoint turistico presso la
Torre Saturo per I’orientamento alla visita e 1’informativa turistica, bookshop, sito

web, grandi spettacoli e proiezioni con video mapping.

(1]
(2]
(3]

(4]
(3]
6]
(7]

(8]
(9]

[13]
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Abstract — San Cataldo (Lecce, Italy) is located on the Adriatic sea coast, about 10 km east
from Lecce, in Apulia (Puglia) region. Since ancient times it was an important departure
and landing place for trades and travels between the two shores of the Adriatic Sea. A clear
evidence of it is the presence of a Roman pier, whose remains are currently partially visible.
They were studied by recent multidisciplinary researches, outlining their technical-
construction features and the ancient topography of the surrounding area.

Starting from the analysis of San Cataldo coastal landscape in ancient ages, this
contribution is firstly focused to illustrate the evolution of the port in medieval times, when
the resuming of long-haul commercial traffic led the port to be an important landing place
for the Adriatic routes again. At this time, the old Roman pier was restored and protected
by a coastal tower.

After a long period of abandon, the document analyses the transformations
occurred between the 19" and 20" centuries, when it was built: a lighthouse, a new pier,
close to the old one, a tramway. This ensured a fast connection between Lecce and its
seashore. In the second half of the 20" century, a new tourist vocation finally replaced the
commercial one for San Cataldo, leading to overbuilding events that characterise the
current coastal landscape.

Introduction

San Cataldo (Lecce, Italy) is located along the Adriatic seaside, about 10 km east
of Lecce: since ancient times has played an important role as a starting and landing point
for trade and sea travels between the two shores of the Adriatic Sea (fig. 1). This document
aims to illustrate the current coastal morphology, defining the changes occurred over time
by natural events and anthropic action. The coastal landscape evolution is closely linked to
Lecce history and to the appeal on its port by: construction of infrastructures, encouraging
its use, enhancing the commercial and touristic role.

Materials and Methods

University of Salento “Portus Lupiae” project by Ancient Topography and
Photogrammetry Laboratory (LabTAF), represents an important part on San Cataldo
studies. The multidisciplinary researches of this project have been carried out in the area
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surrounding the ancient Roman pier, assisted by bibliographic and archival investigation.
Between 2004 and 2007, the results showed a detailed graphic documentation of the
mainland remains of the pier (fig. 2), obtaining a better definition of the ancient
construction technique and its peculiarities (thanks also to the lithological analysis of the
building materials). The underwater surveys defined the extension of the submerged part of
the pier, while topographical surveys were carried out in the portion of the territory,
between the city of Lecce and San Cataldo, supported by aerial surveys with low-altitude
flights [29]. Thanks to the collected data, it was possible to develop a photo interpretation
study, integrated and compared with the recovery and analysis of the aerial historical
pictures from the 1940s and 1950s. Furthermore, several geophysical prospections on the
current Piazza Adriano, documented the extension of the pier structures below the road
level, for a length of about 40 m [24].

Figure 1 - San Cataldo (Lecce, Italy): A) Aerial photo from southwest (LabTAF, 2013); B)
Location in southern Italy.

Based on the results obtained in 2013, an archaeological excavation campaign was
planned to light a new portion of the pier, 20 metres long near Piazza Adriano. Underwater
cleaning operations on the opposite end revealed the last surviving line of the northern front
wall for a length of about 70 metres.

iy Wna
oL

Figure 2 -San Cataldo (Lecce, Italy): plan of the Roman pier ruins (by dr. Silvia Marchi).
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All of these results outlined the coastal landscape in antiquity by 3D
reconstructions [19, 17], and to understand its historical evolution in relation to San Cataldo
level of importance, as a commercial port over time. In fact, the historical sources attest the
resuming of the port activity between the medieval age and the modern one: an information
confirmed by the archaeological data, which provides evidence of an increase of
settlements in the area. Another research aspect included a study of historical maps, useful
to define the coast aspect from a naturalistic point of view, indicate the presence of
structures, that especially during the 19th century, led to the revaluation of San Cataldo as a
tourist destination.

Figure 3 - San Cataldo (Lecce, Italy): Roman and 20th-century piers ruins aerial view
(LabTAF, 2013).

Results

Data obtained from the surveys completed in the area of San Cataldo and its
hinterland during the years, show how the transformation of the coastal landscape was
influenced primarily by the decision to build a harbour since ancient times: a strategic
choice for the city of Lecce, induced by commercial and military reasons. The element that
most characterizes history of San Cataldo was the persistent will to realize a commercial
place in a coastal site, but became less and less appropriate: in fact, cover-up and swamping
events hindered the port development on several occasions. For this reason was considered
unsafe for its purpose. After the Roman age, this goal was implemented in the medieval age
and between the 19" and 20" centuries, with the construction of the new pier, the
lighthouse and the tramway, connecting to Lecce. First bathing establishments were built in
these last periods, which during the 20" century contributed to give to San Cataldo the
tourist vocation that still distinguishes it.

The commercial vocation of San Cataldo ended a few years after the modern pier
construction, immediately destroyed by the sea and reduced to ruins. Swamps draining
works and reforestation gave way to the urbanization and soil cementation events, which
heavily modified the coastal landscape, especially in recent decades.
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Discussion

San Cataldo site represents, with its Roman pier, one of the most tangible
examples of anthropic modification of the coast: a strategic infrastructure for the city of
Lupiae, with economical and commercial implications [20] (fig. 3). The ancient remains are
currently visible south of the lighthouse, near Piazza Adriano. Data collected during recent
archaeological investigations made possible to determine the extent of the surviving
structures: they occupy a linear surface of about 140 metres, half of which are submerged.

The construction technique of the pier consists in two walls of local limestone
square blocks - usually placed with the long side exposed -, linked by transverse square
block chains over different levels. Blocks have a length between 0.50 metres and 3.10
metres, an average width of 1 metre and an average height of 0.80 metres: the nucleus in
Roman concrete is between the walls, made up of various and irregular sized stones mixed
with lime mortar and brick fragments.

The pier ruins plan shows how the gap between the two walls, towards the
submerged part, goes from 13 metres in the north end to 18 metres in the south one: this
allows us to speculate about the quay width increase in the actual lost portion. Two
prominent blocks with a 33 cm vertical circular hole diameter - plus traces of other two -
are placed edgeways on the south wall: they are explained as mooring rings or as supports
for lifting machines. Based on the overall dimensions, the pier was meant to dock small and
medium-sized ships [15, 16, 17].

Among the ancient literary sources, Pausania mentions that port of San Cataldo is
dating back to the Hadrian age; however is probable that a first equipped coastal landing was
already present in the Augustan age, within the complex urbanization programme which
characterized Roman city of Lupiae in that period. Traces of an ancient road axis near the pier
can be ascribed to the connection between the city and the port in Roman age [28] (fig. 4).

Figure 4 - 3D reconstruction of San Cataldo Roman pier.

The anthropic presence on the coastal stretch is also associated to the remains of
two republican age kilns, for the production of amphorae at Masseria Ramanno, surely
linked to the activities of the nearby port of San Cataldo. Transport containers ceramic
fragments and an anchor are attested near the Roman pier. At about 2 km south, in a place
called San Giovanni, there are Late Republican and Imperial age wall structures, and a
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series of pools for the production of salt. Furthermore, there are some building blocks
alignments and a structure, having several rooms carved in the submerged rock in shallow
water, that can suggest a fish farming complex. Near Cesine wetland, even more south,
were identified similar structures referring to the Late Republican - early Imperial age,
probably concerning the business activities linked to San Cataldo [7, 31, 4].

From this premises, it can be deduced how the coastal landscape in antiquity had a
more advanced coastline than the current one. It was filled by various productions,
gravitating around the port affairs and in natural environment that favoured their settlement.

The port of San Cataldo was probably functional to a series of small Byzantine
settlements and two rock crypts, dating from the 8" and 10" centuries. Topographical
surveys identified those in the area between Lecce and its coast [2, 3]: disappearance of
productions activities on the coast, was a sign of the commercial traffic decreasing.

From the 12" to the 14" century, the area of San Cataldo became a small landing
place, part of a desolate coast, with a partially impassable seabed caused by a shoal, called
“Planca de Licze” in 13"-century sources. Furthermore, a large marshy area was extended
close to the coast, surrounded by Mediterranean maquis and a vast wooded area called
“foresta di Lecce (Lecce forest)”, extended from Otranto to Brindisi [22, 23].

Figure 5 - Detail of the “Carta Rilievi delle Coste dell’ Adriatico
dal fiume Tronto a Gagliano del Capo di S.ta Maria di Leuca”
(1830-1835), indicating the tower/castle of San Cataldo and the
coastal natural landscape (IGM Archive).
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In the 14" century, Lecce became one of the major trading centres in Terra
d’Otranto thanks to its important role, played within the Apulian trade fair circuit, the
contextual reborn of a flourishing long-range maritime commercial traffic [27, 14]. San
Cataldo returned to be one of the main port for the Adriatic Sea routes. It was fortified with
the construction of a coastal tower in defence of the pier [34, 33], also used as a storage for
merchants goods [23].

During the 16" century, the threat of invasions and looting by the Ottoman and
more generally piracy in the Mediterranean sea, forced king Charles V to build a series of
defensive structures along the coast of ViceKingdom of Naples: the old tower of San
Cataldo became part of this great project and was restored in the middle of the century [10],
with the pier as well [32]. The insecurity period induced the population to abandon many
scattered farmhouses and to move towards the cities. At the same time there was a coastal
natural landscape change, with a progressive stagnation of rainwater, caused by sandy dunes
which stopped their path towards the sea: these large wetlands are outlined in the historical
cartographies; they were extended for a width of about 5 km from the coast to the hinterland
[11]. The tower of San Cataldo - also called castle - was later part of the 26 Kingdom of
Naples marine strongholds, also shown in historical maps [5, 9] (fig. 5). From those maps
it’s possible to identify its location close right to the Roman pier [30]: currently the tower it
doesn’t exists anymore, probably destroyed by an English mine in the 19" century [4].

In the following centuries, San Cataldo’s trade continued to flourish and numerous
shops of Genoese, Florentine, Neapolitan, Greek and Venetian merchants settled in the city
of Lecce. There were many goods in the centre of import-export business: timber, glass,
iron, wine, cereals, sugar, coffee, fabrics but above all, Terra d’Otranto’s lamp oil. Despite
these aspects, port was considered less and less safe over time for various reasons, such as
the old pier declining structural conditions, the tower scarce armaments and dangers due to
the shallows. The commercial traffic of the port stopped in the first half of the 18th century:
the pier was abandoned and the erosion of the sea contributed to the destruction of the most
exposed structures, while those on the ground were buried by sand dunes [18].

San Cataldo renaissance occurred at the end of the 19" century, when the
construction of a series of infrastructures aimed to get rid of the decline of trade in the
territory, supporting the economical and touristic seaport development (fig. 6).

3 . TR -
Figure 6 - Panoramic view of San Cataldo from the lighthouse,
19th century beginning (Cartelli 1981).

63



2% NN\

—

Figure 7 - Detail elaboration from “Planimetria del Progetto di massima per
la sistemazione del Porto di San Cataldo presso Lecce” (1898 - Municipality
of Lecce Archive) indicating: a) Roman pier ruins; b) Planimetric project of
the new pier; ¢) Lost tower/castle site; d) Church of St. Cataldo; e) Tramway
station; f) Lighthouse; g) Customs office; h) Hotel; i) Bathhouse on stilts.

It was built a tramway for a fast connection between Lecce and San Cataldo [11],
a lighthouse [8] and a new pier - close to the ancient Roman one [29], that was partially
demolished for construction material recycling -. As clear from the historical photos of that
time, a tramway station, a small church dedicated to St. Cataldo, a customs office and a
marine hospice completed the skyline of the coast, together with accommodation facilities
such as an hotel [12], a restaurant and a bathhouse on stilts [6] (fig. 7). Coastal landscape of
the period was very conditioned by a deforestation perpetrated over the centuries in favour
of cultivated areas. However, in 1904 began the first reforestation of San Cataldo’s area,
followed by an integral reclamation of the marshy areas, which ended during the first half
of the 20" century [21].

In the early decades of the same century, the tramway and the church were
removed, while the new pier was immediately affected by marine erosion, making it
unusable. However, new bathing establishments were built and San Cataldo became a real
tourist place, with new commercial activities and private homes linked to summer tourism.
This caused deep changes in the naturalistic sector, due to excessive urbanization and
coastal cementing events, which heavily modified the coastal landscape. In fact, San
Cataldo’s coastline is the most affected one by coastal works done for recreational-tourist
purposes. In addition with the creation of a series of coast modifications, useful for an
artificial beach nourishment [13] (fig. 8).

Currently, the coast runs with a curvilinear trend for about 2 km up to Punta delle
Cesine. The width of the beach is linked to the tides and can vary from a few tens of metres
in the central portion - where the bathing establishments are, south-west of the lighthouse -
to less than 5 m near the extremities. The ruins of the Roman and 20"-century piers retain
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significant quantities of sand and algae on the sea currents exposed side, which leave
amounts of variable materials on the shore. The strong soil consolidation cancelled all the
rest of coastal dunes, which until a few decades ago were along the entire coast: an
exception is represented by a modest dune belt, yet preserved in the north part of San
Cataldo. The lithographic analysis of San Cataldo coast attested a sand deposit over a Plio-
Pleistocene chalky rock, having a typical Salento’s light sands alternation, with dark sands
(coming from the volcanic deposits of Vulture Mount, transported by Ofanto River to
Barletta on the Adriatic Sea and then south by the currents). The coast has shallow waters,
with regular bathymetries that rapidly deepen below 100 m; it is affected by mostly
perpendicular to the coast line winds and with the prevalence of a Sirocco current [1, 25].

Figure 8 - San Cataldo (Lecce, Italy): satellite view (SIT Puglia - 2008).

In conclusion, the geographical framework of San Cataldo coastal strip was
significantly different from the current one at the beginning of the historical age. Studies
have shown that in Greek-Roman Age the sea level was probably lower of about 3 m
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compared to nowadays: its rise has therefore strongly set back the coast line [26, 31]. On
the contrary, Roman pier area went through covering events, facilitated by the same ruins
which at that point emphasized the coast line advancement. In the Middle Ages
environment has changed with the formation of swampy areas and a progressive
deforestation, solved only in the last century with drainage and reforestation works. Gave
this fact, San Cataldo changed from a commercial port to a tourist destination (fig. 9).

Figure 9 - San Cataldo (Lecce, Italy): north aerial view (LabTAF, 2013).
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ANOTHER SICILY,
TUNA-FISHING STRUCTURES AND LANDSCAPE:
A DIACHRONIC AND CONTEMPORARY PHOTOGRAPHIC
JOURNEY ALONG THE SICILIAN WESTERN COAST

Mauro Fontana'
'Politecnico di Torino, phone +39 389 696 1530, e-mail: mauro.fontana@polito.it

Abstract — The conducted research includes a photographic and not photographic analysis
about the Sicilian western coast landscapes starting with an historical study about tonnare,
architectural heritage and physical expression of the tradition of the tuna fishing.

The first part of the research study the origins of tuna fishing in Sicily, also
focusing on the architecture of tonnare. The second part, instead, includes a diachronic
photographic reading through the photographic comparison between a reportage taken between
1986 and 1987 by Ernesto Scevoli and the photos taken by the writer in March 2018.

The results of the photographic research, which coincides with the last part of the
paper, demonstrate that the Sicilian coastal landscape has undergone changes whose
meaning is to be investigated in order to recover the coast qualities for the purposes of
targeted actions of preservation and enhancement of architectural and landscape heritage.

Origins of tuna fishing

Thanks to its 1637 km of coastline and its strategic geographical position in the
Mediterranean Sea, Sicily has a natural inclination towards activities related to the sea and
fishing, so much so that it is the leading Italian region in terms of number of ports, fishing
fleet and fished product. In particular, tuna fishing brings with itself stories that have their
origins in a very distant time and that, over the centuries, have been greatly influencing the
development of traditions and identity traits of people and societies. The tuna-fishing
structures, called “fomnare”, are the physical expression of that tradition: through these
architectures along the coast, true instances of industrial archaeology findings, an identarian
architectural and landscape heritage is conveyed.

Some graffiti painted on the walls of the Genovese Cave on the Island of Levanzo
evidence that tuna-fishing was already practiced in prehistoric age. Several poets,
philosophers, and historiographers of the classical world, such as Aristotle, Horace, Pliny,
have written on tuna fishing. Its representation is very common in iconography, pottery,
and coinage too. In some way, the Mediterranean civilisation is closely linked to the trade
of tuna: already the Phoenicians fished and traded the tuna throughout the Mediterranean
Sea starting from the 12th century b.C., along with purple, grains, oils, cheese and all other
trade.

The thunnus, in fact, migrates from the ocean to the warmest waters of the
Mediterranean Sea at the beginning of spring, making their fishing inside the labyrinths of
nets that were built near the coasts favourable. In Sicily, thanks to its geographical position,
there were numerous passages of tuna herds.
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It is believed that the Muslims (Arabs, Berbers, Persians, Spanish) brought the
almost industrial culture of tuna fishing, implemented its trade, and improved its
technologies. Referring to the ideals of freedom, justice and tolerance of the teachings of
Mohammed, the tuna trap was managed in a collective way, as if it were a co-ownership,
with the absence of a single capital holder and with an equal distribution of income.

With the Normans and the introduction of the feudal system, economic and social
history changed radically: the fonnare, in fact, were given in concession to barons, bishops,
abbey, churches and convents and were subject to heavy taxes and services. With the
organization that was established during the Middle Ages, the tuna-fishermen lost their
autonomy and became simple "workers" who were paid a monetary compensation.

During the nineteenth century there will be an important growth in the trade and
consumption of tuna, thanks to the effects of some technological innovations, such as the
storage in oil and industrial processing.

During the first half of the 20th century, however, a slow process of divestment of
tonnare began, and the reasons for which are to be found both in the difficulties of the
archaic production process and in the competition from modern fishing systems practised
by fishing vessels with the so-called "flying traps", which catch tuna on the high seas
before they approach the coast.

The practice of tuna fishing, however, has left both material and immaterial
legacies: on the one hand, architectures, equipment, industrial archaeology relics, on the
other the important social reality that this practice represented, with its almost sacred nature
that have left in the collective imagination stories of people who built their identity around
the traditional tuna fishing.

Tonnare: nets and architectures

The term "fonnara” originally referred to the system of equipment and nets that
were necessary for fishing, which were mounted at strategic points on the coast. In fact, the
so-called "fonnare of sea" are nothing more than an underwater architectural system of nets
anchored to the seabed, which form a series of interconnecting rooms. The last room was
called the "death chamber" and allowed, through the lifting of the bottom net, the capture of
the tuna that surfaced on the surface.

Today, the term “tonnara” is used to refer indiscriminately to both the nets and all
the constructions on land that were used to store the equipment and process the tuna.
Although the functions of the buildings were the same throughout the island, in order to
deal with the architecture of the fonnare it is necessary to read the different complexes,
which are developed in different ways and at different times. The development of the
“tonnare of land” depended from several factors: the availability of construction materials,
technical innovations, the morphology of the coast.

The system of the architectures of the tonnare is also intertwined with the system
of territory control’s towers. Buildings in fact, was equipped with a tower that had the dual
function of sighting tunas and pirate attacks. For this reason, tonnare’s plants have a
fortified conformation, like the traditional Sicilian countryside architectures: a planimetric
scheme with a closed courtyard, equipped with walls to defend against possible incursions.
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Figure 1 - Axonometry of a tonnara. From Ginex G. (1997) — Luoghi
della Memoria, Jason, Reggio Calabria

The coastal building is called "marfaraggio”, a term of Arabic origin which
indicates the complex of buildings used as warehouses, storage, dormitories, etc. [25], and
it is the pivotal place of the fishermen community: in fact, the fonnare often became the
places where fishermen lived during the months when the nets were down (fig. 1).

During the months of fishing, the workers were a real community that lived inside
the tonnare: for this reason, in fact, in addition to the places predisposed to the processing
and preservation of tuna, there were spaces used as accommodation, a church or a chapel,
kitchens and canteens, laundries.

The complexes, both in terms of typology and construction techniques, depended
on local cultures and architectural style of the period: thus, there are tonnare with buildings
with barrel vaults or flat roofs, with pointed or round arches, in neo-gothic or rationalist
style. The materials used also are different in relation to the local materials and the
economic factors. For all these reasons, each marfaraggio represents, as a settlement
difficult to trace back to predetermined types, a historical and architectural heritage, but
also cultural and anthropological, of considerable value and interest, whose reading is often
complex [26]. The tonnare, moreover, are always located in places of extreme landscape
value, characterized by precise physical conditions, in situations where the relationship
between the sea and the anthropization of the coast has taken on particular characteristics
and strong values [19].

From the Royal Acts to the diachronic photographic analysis

The starting point of the photographic research was the comparison of two
temporally distant "sources": the “Royal Commission Acts for the tuna fishing structures”,
established by the Chamber of Deputies of the “Kingdom of Italy” from 1883 to 1887, and
a photographic reportage by the Sicilian photographer Ernesto Scevoli, dating back to
1986/87 and published on the magazine Domus in 1992.

During the 19™ century, tuna fishing was the topic of an important debate in the
Chamber of Deputies of the “Kingdom of Italy”. In fact several tonnare’s owners have
requested a political debate to various ministries of the Italian Government since 1879,
complaining that the price of Italian tuna in oil on the market was too low compared to
products from others countries, such as Portugal, Spain and Tunisia.

A special Parliamentary Committee was thus set up in 1883 with the task of
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“ascertaining the conditions of the Italian fonnare industry and indicating whether and what
customs or other measures are needed to protect the industry and promote its development”.
The Commission works began with an analysis about the activities of the five previous
years (1879-1883) and a requesting to the maritime authorities of the ports all documents in
their possession relating to both active and abandoned fonnare. The Commission's work
was concluded with the drafting of the final report in 1887 and the acts’ publication in 1889.
The Royal Commission Acts are an exact description of the activity of tuna fishing
at the end of the 19th century. The maps are a precise mapping of active and abandoned
tonnare throughout the Mediterranean Coasts (fig. 2). The maps show that the highest
concentration of fonnare is distributed along the Sicilian coasts and that the active ones at
the end of the 19th century were located in in the current provinces of Trapani and Palermo.

L T -
___‘h { b Y2 =
Lo o= == T
AEE 7 i
| ==SHm. - - o
T i - delud bt
- ey & — O T

|
x
I

&

Figure 2 - General map from Royal Commission Acts for the tuna fishing structures.

The latter point should be taken into consideration since the photographic
reportage of Scevoli has focused mainly on tonnare along the West coast of the island. For
this reason, this conducted analysis concerned the buildings of Torretta Granitola,
Favignana, Nubia, San Giuliano, San Cusumano, Bonagia, San Vito Lo Capo, Scopello,
Cinisi, Vergine Maria, Arenella e San Nicola I’ Arena.

Figure 3 - Ernesto Scevoli’s reportage published on Domus in 1992. General map from
Royal Commission Acts for the tuna fishing structures.
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The conducted research includes a diachronic photographic reading, using the
photographic method of before-and-after for the comparison between the photographs taken
between 1986 and 1987 by Ernesto Scevoli and the photos taken by the writer in March
2018, investigating around photography's relationship with time and imagination too (fig.
4-5).

If Ernesto Scevoli's reportage was born with the aim of being published on the
magazine Domus, giving the subject national and international visibility, the diachronic
analysis clearly demonstrates how little has been produced over the last 30 years in terms of
preservation and enhancement. In 2018s images, in fact, are no longer evident signs of
fishing (anchors, nets, etc.); instead, what emerges are different spaces, which have not
always found a proper function within the landscape in which they fit.

In fact, photography always chooses what to show, sometimes forcing some views
and preferring them over other ones. If in 1987 it was right to focus only on the divestiture
in progress in a “romantic” way, today we must give photography a different role: it must
become a language to discover, know, represent and understand the complexity of reality
without constraints and aesthetic-formal obsessions, without hiding or removing parts.

Figure 4 - Tonnara of Bonagia, diachronic comparison. On the left: 1987, © Ernesto
Scevoli/Studio Camera. On the right: 2018, © Mauro Fontana.
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Figure 5 - Tonnara of San Vito Lo Capo, diachronic comparison. On the left: 1987, ©
Ernesto Scevoli/Studio Camera. On the right: 2018, © Mauro Fontana.
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Another Sicily: the contemporary journey along the coast

As expression of cultural and historical identities, the landscape is an inalienable
right of people and communities. However, “other landscapes”, almost invisible, often
appear right in front of our eyes, rendering us unable to narrate them. Those are territories
that need to be redesigned, landscapes that need to be repossessed, reinvented, or rebuilt.

The Sicilian coastal landscape is made up of changing fragments, it changes and
damage by physical and social phenomena, due to both individual behaviour and inefficient
planning and maintenance. The last century building development, in fact, has gone through
a phase of development mainly quantitative, occupying sensitive areas and territories with
low-quality architectures and spaces. And these architectures are the one that affects the
appearance of the most remote territories and landscapes.

Italo Calvino said that “[...] to see a city is not enough to keep eyes open. First of
all, we must discard everything that prevents us from seeing it, all the received ideas, the
pre-constituted images that continue to fill our visual field and our ability to understand,
then it is necessary to know how to simplify, reduce to the essential of the viewer, and
connect the scattered fragments in an analytical and unitary drawing [...]"'.

For this reason, it was necessary to interpret a broader context in order to identify
those landscapes that tell a familiar and invisible world along the coast, close to everyone
and removed from the common eye. Talking about landscape, however, does not mean
enlarging the field of observation to embrace wider portions of territory?, but it just must be
a different way of looking at the same things. It is also necessary to assume the awareness
that contemporary landscape is a "hybrid landscape", heterogeneous, generated by contrast
and juxtaposition of different elements.

Figure 6 - Bonagia, Trapani. 2018, © Mauro Fontana.

! Calvino 1. (1995) - Una pietra sopra, Mondadori, Milano.
2 Zardini M. (1996) - Per il ritorno del pittoresco, “Paesaggi Ibridi. Un viaggio nella citta
contemporanea”, p. 22, Skira Editore, Milano.
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"Another Sicily” was born from the need for a new interpretative and critical
reading of the landscapes around the fonnare along the Sicilian western coast. The photos
of Another Sicily don’t tell the story of tonnare and their traditions, but the present status of
the coast today, its accesses to the sea, its infrastructure, the casual use of many fringes, the
low-quality architecture that invades the territories, the distance from essential services, and
the social-spatial fragility, trying to establish a relationship between heritage and landscape.

Figure 7 - Vergine Maria, Palermo. 2018, © Mauro Fontana.

Figure 8 - Trapani. 2018, © Mauro Fontana.

Photography then becomes an instrument to discover, know, represent and
understand reality, in a continuous dialogue between landscape and traces of man, between
natural and built environment, an instrument to stimulate people to look at places in a
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different way, making visible the imbalance that is sometimes generated between the
cultural heritage and the context landscape. The aim is to offer the possibility to analyse
aspects and values that allow to know the places that can be or will be object of
transformation and design processes.

In this "contemporary grand tour", the fonnare only were a small part of the
journey, scattered points throughout the territory and the landscape. And the new
photographic and topographic project tells about the territories close to them, territories of
passage, the areas in the middle between heritage and nature, between the landscape and the
built environment.

Figure 9 - Torretta Granitola, Trapani. 2018, © Mauro Fontana.

Figure 10 - FaV1gnana Trapanl 2018 © Mauro Fontana.
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Geografia, Universita di Urbino “Carlo Bo”, Pollenza

Vittorio U. (1989) - Dimensioni teoriche dell’architettura del paesaggio,
L’architettura rurale nelle trasformazioni del territorio in Italia, 1* ed., Laterza, Bari
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IL DESIGN SISTEMICO PER LA VALORIZZAZIONE
DEL PATRIMONIO FARISTICO ITALIANO

Gianluca Grigatti!, Pier Paolo Peruccio®
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Abstract — This paper focuses on the Mediterranean coastal monitoring actors (i.e.
maritime signaling instruments) such as lighthouses, lights, traffic lights. A twofold
motivation behind this choice: on the one hand the 110" anniversary - that will be
celebrated in 2021 - of the transfer of the management of the lighting service of the coasts
from the Italian Ministry of Public Works to the Navy. On the other hand, the willing to
illustrate and experiment how the Systemic Design methodology can represent a strategic
element for the enhancement of a coastal heritage such as the one represented by
lighthouses.

These monuments represent a unique system whose history led them to dialogue,
to establish a relationship with the territory in which they are located. It seemed natural to
think about the metaphor of the rhetorical figures proper to the story, or the plot and the
warp which design a network in the territory: the Warp, the Weft and the Web.

The enhancement of this heritage, therefore, corresponds to the evolution and
maturation of a history of ideas with reference to those that are part of the design policy
strategies for the Italian Cultural Heritage.

In particular, by focusing attention on the concepts of conservation, protection, use
and enhancement, we want to underline that they are not only intended as mere regulatory
factors to be applied. They must be assumed by the designer, the conservator and the
legislator himself as components of a wider systemic design issue.

Introduzione

“Ogni evento umano ha riflessi che toccano la lingua, perché attraverso la lingua
gli uomini prendono coscienza dei fatti, li soppesano, li giudicano, ne traggono le
conseguenze. Le tracce dei fatti restano appiccicate alle parole”. Con queste parole il 9
marzo 2020 Claudio Marazzini, Storico della Lingua Italiana e Presidente dell'Accademia
della Crusca, attraverso il sito della prestigiosa Istituzione, cercava di declinare in termini
linguistici il sentimento che pervadeva la maggior parte della popolazione italiana, e non
solo, di fronte alla difficolta ed, al contempo, alla necessita di affrontare e descrivere con le
parole piu adatte il sentimento di sconcerto che la diffusione del Sars-CoV-2 continuava (e,
purtroppo, continua ancora) a suscitare’.

"Marazzini C. (2020) - In margine a un'epidemia: risvolti linguistici di un virus,
https://accademiadellacrusca.it/it/contenuti/in-margine-a-unepidemia-risvolti-linguistici-di-un-virus/7895
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Assumendo quanto indicato da Marazzini come metafora, e mutandola al contesto
in esame, ovvero il tema proposto dall'VIII Simposio Internazionale incentrato su “Il
Monitoraggio costiero Mediterraneo: problematiche e tecniche di misura”, gli autori hanno
deciso di focalizzare la propria attenzione sul significato del sostantivo “monitoraggio”.

Identificata quale “attivita di osservazione a scopo di controllo di una grandezza
variabile eseguita mediante 1'impiego di appositi strumenti”, tale significato ha condotto gli
scriventi ad mettere in relazione la tematica lanciata dal Simposio con l'attivita di ricerca da
essi iniziata e coordinata fin dal 2019 - ed attualmente ancora in corso - avente come
soggetto la valorizzazione in termini sistemici di un patrimonio inedito e, fino ad ora, visto
esclusivamente in maniera particolare, quali si configurano gli strumenti del segnalamento
marittimo: fari, fanali, mede e boe?.

Nello specifico lo spostamento dell'interesse di ricerca dall'azione di monitoraggio
agli attori del monitoraggio, risulta determinata da una triplice motivazione: innanzitutto la
celebrazione di un anniversario, il 2021, infatti, coincidera con la ricorrenza del 110°
anniversario del passaggio della gestione del Servizio d'illuminazione e del segnalamento
delle coste dal Ministero dei Lavori Pubblici alla Marina Militare (per effetto del Regio
Decreto n° 294 del 9 Marzo 1911); secondariamente dall'accezione stessa insita nel concetto
stesso di contesto il quale, con riferimento alla disciplina sistemica, esplicita un significato
piu specifico rispetto a quello comune, sottendendo: «Una relazione complessa, aggrovigliata
e in continuo divenire tra il tutto e le parti, tra soggetti e gruppi/istituzioni/sistemi di
interazioni. [...] L’interconnessione, quindi, ¢ insita nel contesto, analogamente a cio che
avviene in un tessuto dove trama e ordito nascono insieme, intrecciati, connessi»’; infine,
ma naturale conseguenza a quanto illustrato precedentemente ed insito nella definizione di
contesto, la volonta d'illustrare e sperimentare come la metodologia del Design Sistemico
rappresenti un vero e proprio elemento strategico per la valorizzazione di un patrimonio
costiero quale si configura quello faristico.

Pur rappresentando un'attivita di ricerca ancora in corso, ¢ quindi con risultati
estremamente parziali, cio non esime gli autori dal provare a trarre prime considerazioni
riguardanti la metodologia di ricerca impiegata in virtu della quale indentificare l'insieme
dei fari come un sistema unico la cui storia che alla loro luce si ¢ determinata li porta
implicitamente a dialogare e ad intessere un intreccio di avventure con il territorio in cui si
trovano. In tal senso cui ¢ sembrato piu che naturale usare e pensare alla metafora delle
figure retoriche proprie del racconto, ovvero la fabula/trama (Weft) e l'intreccio/ordito
(Warp), come sistema/rete (Web) per raccontare in modo inedito la storia di un territorio.

La metodologia: il Design Sistemico

Per comprendere i principi che governano il Design Sistemico e quindi le azioni
compiute dai progettisti ¢ opportuno analizzare 1’etimologia della parola greca sinastae.
Questo termine significa “mettere insieme le cose in un ampio insieme”, questo insieme ¢

caratterizzato dal contesto, il territorio.

2 Cacciavellani B., Mazzi R. (2011) - Sentieri di luce. Cent'anni di fari con la Marina Militare,
Marina Militare, Servizio Fari.

3 Formenti L. (2018) - L’arte di contestualizzare nella consulenza ai sistemi umani, in Riflessioni
Sistemiche - N. 18, Giugno, p. 32. http://www.aiems.eu/files/rs18 - formenti.pdf
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Una macchina ¢ un sistema di componenti, ognuno con le sue specificita e le sue
peculiarita, che lavorano insieme per garantire il movimento. Lo stesso vale per un
territorio, ma con un'unica differenza: nel territorio il progettista non sceglie le peculiarita
in base alle funzionalita che vuole ottenere ma esalta quelle che ha a disposizione.

Un sistema ¢ costituito da elementi, coerentemente connessi a uno scopo, per far
funzionare qualcosa. Un sistema deve essere costituito da tre tipologie di voci principali:
elementi, interconnessioni € scopo.

Su tali basi metodologiche 1’approccio sistemico mira ad avere un peso reale,
conformando progetti caratterizzanti il territorio in cui interviene. Al contrario
dell’approccio lineare, [D’attenzione ¢ focalizzata sull’economia locale. L’errore
dell’industrialismo ¢ infatti quello di pretendere che gli stessi principi lineari e seriali siano
applicabili ovunque. Un approccio di questo tipo mira a un’efficienza effettiva
esclusivamente per gli imprenditori a capo delle grandi industrie multinazionali®.

Il limite di questo modus operandi che ha caratterizzato 1’ultimo secolo ¢
individuabile anche nelle previsioni sviluppate da J. Randers nel rapporto stilato per il Club
di Roma “2052”. Nel saggio Randers evidenzia come i quarant’anni successivi alla scrittura
dello stesso (2012-2052) saranno influenzati dal modo in cui verranno affrontati cinque
problemi di importanza basilare: il capitalismo, la crescita economica, la democrazia,
I’equita intergenerazionale e il nostro impatto sul clima globale. Questi problemi sono, in
maniera diversa, tutti collegati a un approccio al progetto per il territorio di questo tipo. Per
questo € necessario adottare il punto di vista del territorio nella definizione di efficienza.

Il concetto di efficienza adottato dalla metodologia sistemica mira invece a
distribuire questa ricchezza tra tutti i soggetti appartenenti al sistema locale, generando cosi
ricchezza all’interno della comunita. La parola ricchezza non si riferisce solo al profitto
economico ma amplia il concetto agli aspetti ambientali e sociali, contribuendo cosi al
raggiungimento di una condizione di benessere. Le economie locali possono sfruttare al
massimo le potenzialita di un approccio sistemico facendo della propria diversita una
risorsa, al contrario dell’industria che la considera come un ostacolo da superare tramite
processi di omologazione che favoriscono indirettamente un impoverimento culturale,
ecologico e produttivo’.

Prodotti, relazioni, risorse, stakeholder, interazioni, interdipendenze, flussi,
input/output, societa, ambiente, economia locale, benessere, resilienza, valore: sono questi
gli elementi con cui il Designer Sistemico guarda al progetto e al contesto di applicazione
dello stesso, il territorio. Questo approccio permette di ri-configurare le dinamiche che
caratterizzano un territorio secondo le sue reali specificita, giungendo a nuove ipotesi di
senso. Esso, pertanto, si caratterizza come uno strumento di riprogettazione e di
connessione del singolo elemento al sistema di cui fa parte, del micro al macro,
dell’economia all’ambiente e alla societa. L’analisi del sistema su cui si interviene non mira
allo sviluppo di soluzioni specifiche tramite cui eliminare la perdita di risorse in determinati
punti del sistema. L’obiettivo ¢ attuare un intervento diffuso.

In particolare, il designer sistemico mira a valorizzare al massimo ogni output che

4 Bistagnino L. (2009) - Design sistemico. Progettare la sostenibilita produttiva e ambientale, Slow
Food Editore. Bra.
5 Bistagnino L. (2009) - Design sistemico. Progettare la sostenibilita produttiva e ambientale, Slow
Food Editore. Bra.
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viene disperso fuori dal sistema affinché possa divenire un input per altre attivita nuove o
esistenti all’interno del sistema stesso. Nel caso dei rifiuti, ad esempio, il focus non
riguarda la limitazione dello spreco a fine corsa, quando si ha a che fare principalmente con
esso, ma si cerca di prevenirne la generazione, connettendo tra loro i diversi attori non solo
per quello che fanno ma per la funzione che rivestono all’interno del sistema®.

Le definizioni e le descrizioni raccolte fin qui a proposito dell’approccio al
progetto del designer sistemico aiutano a comprendere la grande flessibilita di questi
progettisti. Dall'analisi dei paper dei progetti sviluppati da queste figure professionali ¢
inoltre evidente la collaborazione con svariate tipologie di aree disciplinari. Altro aspetto
peculiare di questi progetti ¢ il ruolo di coordinamento assunto da questi progettisti tra
attori diversi. Infatti, come sottolineato da Celaschi: «designer born as a sole and
independent author, close to the material creation, has gradually abandoned his despotic
and absolute aura to assume the identity of who proceeds and looks for collaborations, as
interacting part with other figures»’.

Nel grande contenitore del Design, il Design sistemico si insedia in quel campo di
analisi che comprende gli aspetti umanistici (Humanities) a quelli di gestione (Economy e
Management) puntando alla creazione di valore dall'integrazione e la consapevolezza
dell’ampio bagaglio professionale a disposizione.

Si tratta di una metodologia progettuale che guarda all’intero sistema-prodotto
collocato in un preciso contesto sociale, politico, economico e culturale, della progettazione
strategica di uno scenario in grado di andare oltre I’innovazione di prodotto fine a se stessa
sviluppando temi ad ampio raggio su cui devono necessariamente convergere altri saperi®.

Uno di questi temi riguarda la valorizzazione degli attori del monitoraggio
costiero con particolare riferimento a quei monumenti/storici ma ancora operativi, quali si
presentano i Fari.

Per un Paese come I'Italia a vocazione marittima e che basa la propria economia
sui traffici commerciali, la possibilita di disporre di una rete di segnalamenti efficace e
moderna rappresenta un'importante valenza strategica.

Nonostante gli attuali sistemi di navigazione e di monitoraggio delle coste abbiano
relegato i fari in un campo che ha a che fare piu con il loro valore storico sul territorio
rispetto alla loro utilita operativa, il costante sviluppo ed espansione delle aree portuali li
rende un indispensabile ausilio e garanzia di sicurezza per la navigazione.

In conseguenza della progressiva riduzione del personale farista e delle esigenze
alloggiative, di concerto con I’Agenzia del Demanio e Difesa Servizi S.p.A., si ¢
cominciato a perseguire un programma finalizzato al recupero e alla riqualificazione degli
immobili non piu utili al Servizio Fari, valorizzarli si evitarne il deterioramento.

In tal senso si ¢ sviluppato il progetto “Valore Paese - fari” in base al quale una
serie di strutture costiere sono state rese disponibili per una possibile valorizzazione
secondo il modello di lighthouse accomodation.

% Fassio F., & Tecco N. (2019) - Circular Economy for Food: A Systemic Interpretation of 40 Case
Histories in the [Food System in  Their Relationships with SDGs.  Systems.
https://doi.org/10.3390/systems7030043

7 Celaschi, F. (2017) - Non industrial design, Luca Sossella, Milano

8 Peruccio P. P., Vrenna M., Menzardi P., & Savina A. (2018) - From “The limits to growth” to
systemic design: Envisioning a sustainable future. Cumulus Conference Proceedings Wuxi 2018 -
Diffused Transition and Design Opportunities.
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Naturalmente rimangono escluse dalla concessione le torri faro (e relative
lanterne), inalienabili poiché strumentali alla funzione istituzionale di ausilio alla sicurezza
della navigazione marittima svolta dal Servizio fari.

Ed ¢ per la valorizzazione di un tale patrimonio culturale operativo che si sta
sperimentando la metodologia del design sistemico configurando azioni progettuali
innovative ed in grado di generare nuove ipotesi di senso.

In particolare, esse si pongono l'obiettivo di perseguire la ricerca di un equilibrio
tra azioni di conservazione ed azione di fruizione nel contesto delle quali viene a costituirsi
la cifra etica dell'azione di valorizzazione stessa.

Nel solco dell'indirizzo di ricerca tracciato viene quindi a sostanziarsi un campo
ancora fortemente inesplorato da parte del design ma in cui esso puo, € sempre pill potra in
futuro, esplicitare la propria azione di elemento catalizzatore’.

Conclusioni

«Piuttosto che interrogarsi su cosa sia, il design dovrebbe avviare un lavoro di
ricostruzione dei modi e delle norme con cui, nelle varie fasi storiche, il concetto di design
si ¢ rappresentato, tenendo conto di come esso implichi anche il definirsi della figura del
designer e del suo ruolo»'?.

Con queste parole nel 1991, terminava l'open lecture presentata da Vanni Pasca al
1° Convegno Internazionale di studi storici sul design incentrato sul tema “Storia e
Storiografia”.

Sebbene siano trascorsi quasi 25 anni da quella data, e nonostante la riflessione
degli storici, dei designer e degli architetti invitati in quel convegno fosse indirizzata alla
natura ed alla situazione degli studi storici in Italia, quanto affermato da Pasca puo
contestualizzarsi anche ad un campo come quello in oggetto nel quale il design,
parafrasando quanto affermato da Salvatore Settis nel corso del suo intervento al convegno
nazionale del FAI - Fondo Ambiente Italiano - del 2006, si pone sulla stessa lunghezza
d'onda di tutela, gestione e valorizzazione in quanto «momenti intimamente connessi di un
processo unico, [e] che hanno senso solo se ispirati da un'istanza unificante: la ricerca
conoscitiva sui beni da tutelare e gestire»!!.

Da ci0 ne consegue che la valorizzazione di un tale patrimonio corrisponde
all'evoluzione di una storia delle idee che, se pur ascrivendosi a quelle facenti capo alle
strategie di design policies per il Patrimonio Culturale Italiano, focalizzando 1'attenzione sui
concetti di conservazione, tutela, fruizione, essi devono essere intesi non tanto quali
fattispecie normative da applicare, bensi debbano venir assunte dal progettista, dal
conservatore e dallo stesso legislatore (in virtu della loro presenza nel Decreto Legislativo
del 22 gennaio 2004, n.42 e sue successive modificazioni) quali componenti di una piu
ampia questione progettuale di natura sistemica.

° Grigatti G. (2014) - Valorizzazione, fundraising, design: un’innovazione sostenibile per il
patrimonio culturale italiano, in A Matter of Design: Making Society trough Science and Technology,
Coletta C., Colombo S., Magaudda P., Mattozzi A., Parolin L.L., Rampino L., (a cura di), pp. 99 — 109

10 Pasca V. (1991) - Design: storia e storiografia, in Design: storia e storiografia. Atti del I Convegno
Internazionale di Studi Storici sul Design, Pasca V. e Trabucco F., (a cura di) Milano, p. 20.

11 Settis S. (2005) - Battaglie senza eroi. I beni culturali tra istituzioni e profitto, Electa, Milano.
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Abstract — Geographical space must be understood as a progressive and conscious
construction - both from an individual and a collective point of view - in which the
geographical elements and the relationships between the elements themselves are placed.
From the post-World War II period and for the following twenty years, the coastal area has
maintained an albeit minimal break with the man-made spaces; since the seventies of the last
century, rapid industrial development has increasingly occupied the coasts.

Over time, the overlapping of the various activities, more attentive to economic
benefits than ecological values, has designed a complex system of occupation of this delicate
space according to whether the purpose was the occupation of the coast or the coastal sea.
The ties, interests, and conflicts that arise in the maritime-coastal region (and which project
themselves into wider spaces than those actually covered by its constituent elements) make
it impossible to define a pre-established amplitude.

Historically, then, coastal regions have played the role of cultural transmission
areas, where people, goods and goods and ideas from abroad are mixed with local and
traditional ones. Today, cultural heritage plays a central role in the narratives of coastal
regions and in their reorganization as places and / or containers of historical, cultural, social
and economic principals.

Among the most evident coastal territorial signs are the lighthouses. The analysis
intends to reflect on the path of transformation of lighthouses in Italy and of the other coastal
structures being divested by the State, with the awareness that similarly to other processes,
even that of the conservation and reuse of cultural resources, such as lighthouses, cannot take
place anywhere alike.

Each territory is the result of the historical-cultural values that have shaped it over
time and, therefore, they will have to be taken into account in the processes of re-inclusion
of those structures in the economic and social life of the host community.

Coastal space as heritage

Coastal areas are currently areas of significant interest in the contemporary urban
condition both for the variety of environmental, historical and cultural landscapes they
include and also for their transitional character and interface between the hinterland, the coast
and the sea. “These territories are often associated with dynamics related to leisure and tourism
activities; they show out-of-the-ordinary spaces, themed environments in which landscapes are
produced, marketed and consumed but at the same time they show a propensity to assume a
plurality of meanings and become attractive areas of social interaction and collective interest,
as they are characterized by relevant environmental and cultural qualities. Often, they are
external to the dynamics and critical issues of the compact city." [1] (p. 150). Under the gaze
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of the tourist, the coasts are considered places where human life was simple and picturesque,
transforming them into heritage and generating new forms of income. [2]

Heritage can be defined as the set of tangible and intangible assets in which a group,
company or nation takes on the heritage of its past, to be preserved in the present also for the
benefit of future generations. "Heritage is not given and definable a priori, nor unique in
terms of value hierarchies: what is considered heritage by one generation may not be
considered as heritage by another generation, and then be re-evaluated by the next one. In
fact, the legacy we are talking about only makes sense if those who inherit reinterpret,
inscribe that legacy in their present." [3] (p. XX). It is also important to question the sense of
collective heritage or that set of values, symbols and territorial signs in which a community
recognizes itself and through which it transmits its identity.

Geographical space must be interpreted, from both an individual and a collective
point of view, as a progressive and conscious construction in which the geographical
elements and the relationships between the elements themselves are placed. If since the
second post-war period and for the following twenty years, the coastal area has maintained
an albeit minimal break with the man-made spaces, since the seventies of the last century,
rapid industrial development has increasingly occupied the coasts.

To understand that new geoeconomic organization, it is necessary to refer to the
conceptual contrast between growth and development that in those years appeared in the
scientific debate "The organization after the Second World War was dominated by the idea
of growth: to the expansion of economies it corresponded along the coasts of the western
world, an expansion of structures; the phenomenon of gigantism ensued." [4], (p. 369). For
a long time what was simple growth was considered development with a completely positive
meaning. “Occupying the coast progressively and enslaving the coastal sea for a long time
has been considered an inevitable effect of development while it was simply a matter of
growth and events generating considerable environmental effects. The negative feedback
chains, which were triggered in an increasing number of coastal fronts, first went unnoticed
then were considered an inevitable cost to pay for economic progress [...] which from the
coastal strip spread both inland and in the sea mirrors." [4] (p. 369).

The 'maritime-coastal region', developed by Vallega, is useful for understanding the
changes in the coastal area; he defines it as a special region arranged on two environments,
land and sea, profoundly different but which establish integrated forms of occupation and
integration of resources. In the following years, the growing awareness of the economic
importance of the sea and its immediate hinterland has generated further changes in the
evaluation of the role of maritime spaces in territorial organization processes. [5].

The thickness of the coastal strips is a multipurpose concept, which assumes
proportions commensurate with the phenomena, parameters and functions under study. More
than two simple "joint plans", the coastal areas and the coastal sea, elements that have always
exerted a powerful attraction on men, are linked by a network of relationships that thickens
and becomes more complex, as human organization becomes more relational. [6].

Historically, coastal regions have played the role of cultural transmission areas,
where people, goods and goods and ideas from abroad are mixed with local and traditional
ones. Today, cultural heritage plays a central role in the narratives of coastal regions and in
their reorganization as places and / or containers of historical, cultural, social and economic
principals.
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Cultural heritage is, therefore, that part of the past that we select in the present for
current purposes whether they are economic, cultural, political, or social. Human interaction
with the sea in coastal areas has shaped the natural landscape; it played a crucial role in the
formation of the maritime and coastal cultural heritage. Over time, it has promoted the
promotion of the sense of identity and attachment to places. [7], [8], [9].

The recovery of territorial signs: lighthouses and other structures

The Italian legislation on cultural heritage has introduced the concept of
enhancement and use of cultural heritage for some years by entrusting cultural assistance and
hospitality services to the public to third parties. In this direction, since 2015 and in the other
three subsequent editions, the national project "Valore Paese" of the State Property Agency
has started, which intends to promote the enhancement of the Italian public real estate assets
through the synergy between the tourism, art and culture, economic development and
territorial cohesion. In this sense, the recovery of public property owned by the state and local
authorities has the possibility of being considered no longer only in terms of cost for the
community, but also as a significant lever for territorial and social development, in a
partnership logic public-private.

In the almost five years since the start of the project, new synergies have been
created for the effective implementation of the project; from the cooperation of the central
administration with the regions and local authorities and individuals who will request and
obtain the concession of use to the agreements for the promotion and use of lighthouses and
other coastal structures. New ways of entrusting cultural, hospitality and organizational
assistance services were also prepared, also linked to the establishment of mixed companies.

The enhancement of the lighthouses, in particular, concerns the economic relevance
of the cultural heritage for the impacts that it transversely determines in relation to its
activities and services. The conversion of lighthouses and coastal structures in Italy is
comparable to some initiatives similar to the European scale; specifically a similar path
started in Spain and Portugal. Even lighthouses like other cultural resources are finally
considered as an expression of that system of signs that binds the territory with the economic
and social structure of a nation. [10] [11] [12].

In accordance with article 9 of the Italian Constitution ("The Republic promotes the
development of culture and scientific and technical research. It protects the landscape and
the historical and artistic heritage of the nation"), the Code of Cultural Heritage and
Landscape (introduced in 2004 and modified in 2015) set the guiding concepts, such as
protection, conservation and enhancement, relating to the thinking and activities on the Italian
cultural heritage. The term 'protection' (Art. 3) means any activity aimed at recognizing and
conserving an asset of our cultural heritage so that it can be offered to collective knowledge
and enjoyment. Conservation is any activity carried out with the aim of maintaining the
integrity, identity and functional efficiency of a cultural asset, in a coherent, planned and
coordinated manner (Art. 29), and is expressed in the in-depth knowledge of the cultural asset
and in limiting the risk situations connected to the cultural asset in its context. Enhancement
is any activity aimed at improving the conditions of knowledge and conservation of the
cultural heritage and increasing its public use, so as to transmit the values that this heritage
bears. Protection is the exclusive competence of the State, which dictates the rules and issues
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the administrative measures necessary to guarantee it; the enhancement is carried out
concurrently between the state and the region, and also involves the participation of private
entities (Art. 6). The enhancement consists in the exercise of the functions and in the
discipline of the activities aimed at promoting knowledge of the cultural heritage and
ensuring the best conditions of use and public use of the heritage itself. It also includes the
promotion and support of cultural heritage conservation interventions. With reference to the
landscape, the enhancement also includes the redevelopment of buildings and areas subject
to compromised or degraded protection, or the creation of new coherent and integrated
landscape values.

With particular reference to the enhancement and redevelopment of properties of
landscape value on the Italian territory, the “Valore Paese” Initiative of the Agenzia del
Demanio, since 2015, promotes the economic and social value of some state real estate assets
(such as villas, historic buildings, castles, prisons, barracks, lighthouses, and more).

The first edition was divided into two macro-projects: Valore Paese for historic
houses and Valore Paese for lighthouses; the first was aimed at strengthening the cultural
offer and competitiveness of Italy through a strategy of integration between the sectors of
tourism, art and culture, economic development and territorial cohesion on the model of the
hotel chain of Paradores in Spain and Pousadas in Portugal. By integrating the "Strategic Plan
for the Development of Tourism in Italy 2020" and the community programming 2014-2020,
the project had the aim of creating a new hotel accommodation system with precise quality
standards and dedicated to those tourists more likely to enjoy of local cultural heritage.

The second 'Valore Paese Lighthouse' project was aimed at recovering a part of the
public heritage, owned by the state and local authorities, now economically unproductive but
with great potential for territorial and social development. [13] [14].

Some of the lighthouses, inhabited by their caretakers until a few years ago, are now
in a state of progressive degradation and can be converted and reused in tourist-cultural
structures, information points and restaurants. The main purpose of the enhancement process
(in its four editions) is to subtract the lighthouses that are in a state of degradation, to start them
to regeneration, helping to activate local economies for the benefit of the community. Since
2015, four editions of "Valore Paese Fari" have followed, with the results indicated in table 1.

The enhancement will be operational through the concession of use (after a specific
Public announcement) for up to 50 years to operators who present a tourism project with high
economic potential useful to the whole territory; however, the concession provides for the
maintenance of the public-private partnership.

Until 2015, a similar operation had been tested only for Capo Spartivento, in
Sardinia, for which the state property collects a concession fee of 100 000 € per year. In
addition, it is estimated that savings for the State can be quantified at 210 000 € per year for
ordinary operations, to which must be added the extraordinary safety and protection measures
estimated at 400 000 € on average per beacon.

At the same time, the State will collect over 330 thousand euros in annual fees
which, in consideration of the different duration of the concessions, will amount to around
6.8 million euros for the entire loan period. The successful bidders will invest around
6 million euros to redevelop the structures and adapt them to their new vocation, with an
overall economic impact of around 20 million euros and an estimated occupation of around
100 working units. These data, then, are even more significant if contextualized in the
territories where the lighthouses are located.
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Table 1 - Results of the past editions of the "Valore Paese" Initiative

Strutture costiere gia date in concessione
Lighthouses Other structures
1. Punta Cavazzi — Ustica (PA) 1. Castelluccia Tower - Bosco Caggioni,
Pulsano (Taranto)
2. Capo Grosso — Isola di Levanzo, 2. Convent San Domenico Maggiore -
Favignana (Trapani). Taranto
3. Brucoli - Augusta (Siracusa). 3. Pavilion Punta del Pero - Siracusa
4. Murro di Porco - (Siracusa). 4. Stand Florio - Palermo
5. Punta Imperatore - Forio d’Ischia 5. Isle San Secondo - Laguna di Venezia
(Napoli)
6. Capo D’Orso - Maiori (Salerno) 6. Cupo Tower - Corigliano Calabro
(Cosenza)
7. San Domino - Isole Tremiti (Foggia) 7.  Monte Pucci Tower - Peschici (FG)
8. Spignon (Venezia) 8. Fort Castagneto Carducci - Marina Di
Castagneto Carducci (Livorno)
9. Capo Zafferano - Santa Flavia | 9. Manor Celestina -  Rosignano
(Palermo) Marittimo (Livorno)
10. Po di Goro (Ferrara) 10. former Powder Keg Building - Bacoli
(Napoli)
11. Semaforo Nuovo - Camogli (Genova) 11. former Onfa Building - Punta Marina
(Ravenna)
12. Colle dei Cappuccini (Ancona) 12. Octagon Ca' Roman -Venezia
13. Capo Santa Croce - Augusta (Siracusa)

Generally, the lighthouse regeneration projects envisaged by the Initiative and other
similar ones in other countries, foresee the transformation of the same into tourist reception
places. This is true of the thirteen headlights already definitively awarded.

In the Lighthouse of Punta Cavazzi in Ustica, the winning company plans to create,
in addition to the lighthouse accommodation model, also a cultural container on the
guesthouse model with the function of scientific training, seminars, sporting events, but also
a residence for artists, a center visits to the lighthouse and a cultural café to create synergies
between research and the island's marine park. Similar are also the projects for the lighthouses
of Capo Grosso on the Island of Levanzo (TR), of Brucoli in Augusta (SR), of Murro di Porco
in Siracusa, with particular attention, the latter three, also to the dissemination of knowledge
local food and wine. The lighthouses that will be managed by the German company Floatel
GMbH, specialized in the recovery of lighthouses in Scotland, Spain and Germany, or Punta
Imperatore in Forio D'Ischia, Faro di Spignon in Venice and San Domino in the Tremiti
Islands will follow a model of "refuge in the lighthouse ", intended as an exclusive and
reserved space. An exception is the Lighthouse of Capo D'Orso in Maiori (Salerno), for
which the successful company, WWF Oasi Soc. Unipersonale arl, has also planned to
organize education, observation and monitoring of biodiversity activities for the
dissemination the culture of the environment alongside the spaces for hospitality. The
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Lighthouse of Capo Zafferano in Santa Flavia (Palermo) and the Lighthouse of Po di Goro
in Ferrara will be transformed into hotels. [16].

Compared to the twelve lighthouses whose award procedures are definitively
concluded (the procedures for the concession of the lighthouse of the Tremiti Islands are almost
finished), sums can therefore be drawn; overall, the state will collect approximately six billion
euros discounted for the fees for the duration of the concessions. This amount will increase as
the award procedures are concluded The concessions, then, have been formalized starting from
2017, therefore the data necessary to understand the effective profitability of the lighthouses
transformed into tourist structures will actually be quantifiable in the coming years.

The last lighthouse assigned in concession, in chronological order, is that of
Camogli, in the Park of Portofino (Genova). The winning company is New Fari S.r.L which
will invest 593 thousand euros for the redevelopment and will manage it for 29 years. The
recovery project provides for the enhancement of the structure with a significant contribution
of new technologies combined with the extraordinary reception potential that this building
complex located on the southern slope can offer, in an exceptionally panoramic point of the
Portofino Park (The park has an average turnout annual of about 130 000 admissions).
Located at 610 masl on the Portofino Promontory, the Semaforo Nuovo was inaugurated in
the late 1800s and remained in operation until the mid-1900s and was then definitively
abandoned. The walls towards the sea were black and white checkered to make it easily
identifiable from the sea. The location was chosen as a traffic light station for reporting on
the sea and on land. Later, in consideration of the frequent mists affecting the summit of
Monte di Portofino, for the same purpose, the Semaforo Nuovo was built in the lower area.

Another local initiative for the recovery and enhancement of Italian lighthouses is
the Sardinia Region “Orizzonte Fari” Program. This involves the publication of five
concession notices for as many coastal lighthouses, in implementation of the cooperation
agreement with the program, signed in 2017 between the State Property Agency and the
Autonomous Region, aimed at the requalification of the island's maritime-coastal heritage.
The disused lighthouses included in this first phase are: Capo Orso in Palau, the signal station
of Capo Sperone in Sant'Antioco, the traffic light station of Capo Ferro in Arzachena, the
Capo Figari lookout station in Golfo Aranci and Punta Falcone signal station in Santa Teresa
di Gallura. The agreement includes a total of 10 lighthouses, towers and coastal buildings, 9
of which are owned by the Region and 1 owned by the State, the Lighthouse of Capo Comino
in Siniscola. [15].

Like other processes, even that of the conservation and reuse of cultural resources
for tourism purposes, such as lighthouses, cannot take place anywhere in the same way.
“Even if there is a logical set of steps to be taken, it may be necessary to make changes to
adapt to the conditions, needs, purposes and objectives of the place. These steps, or phases,
are not mutually exclusive, as there is the possibility of some degree of overlap. [...] The
precise nature of these phases cannot be generalized, since they are subject to variations of
different degrees, depending on the circumstances and specific contexts." [3] (p. 79).

The overall success of the reuse of Italian lighthouses will depend on the
contextualization of each of the initiatives and on the overall vision that the implementing
bodies will have.

Sometimes, even small territorial realities, can benefit, in terms of environmental
redevelopment and re-enhancement of the coast, from the restoration of ancient coastal
buildings. This is the case of the small seaside resort of Torre Canne di Fasano (Brindisi),
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where there is an ancient lighthouse (from 1927). Finally, after more than forty years of
progressive abandonment, since 2015 the Municipality of Fasano manages this structure
under concession (it is a property owned by the Italian State Property); after several works to
make the spaces in front and some interiors usable, it is now a tourist attraction and, together,
a meeting place for the local population. (Figures 1 and 2).
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Figure 1 - The Lighthouse of Torre Figure 2 - The Lighthouse of Torre

Canne before the restoration works. Canne after the restoration works.
(Source: Ivona, 2010). (Source: Ivona, 2016).

Figure 3 - The Lighthouse of Torre Canne
today. (Source: Ivona, 2020).
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Conclusions

The recovery and reuse of identity artefacts has already been taking place in Italy
for several years; this renewed route also includes lighthouses and other coastal buildings,
gradually recognized as cultural resources not to be dispersed but rather valorised
appropriately. They, like other cultural resources, are finally considered as an expression of
that system of signs that binds the territory with the socio-economic structure in which they
are present. "Within this conception, the object" cultural good "is not analyzed as such but in
its meaning, in the value that is given to it, its value as a sign within social relations. The
cultural asset therefore assumes different meanings and roles in different territorial contexts."
[17] (p. 356).

These goods, therefore, have a relational value and each good is at the center of a
socio-cultural multiplicity of evaluations. The complex of localized cultural heritage
constitutes the typical heritage of each place, the elements of which enter or can enter into
relationship with each other and with the external, within the framework of a local territorial
system. In this way, cultural heritage allows each community to achieve its own identity and
this heritage can represent a powerful engine for local development, understood as
development based on a self-organized process. All the components of the local heritage
therefore favor the continuous reinvention of the territory.

The "Agenzia Paese Fari" Initiative of the State Property Agency was developed
with this aim in mind. For some years now, in other countries such as the United States,
Canada and others, the lighthouses and other typically abandoned coastal structures have
been recovered and reused as prestigious tourist residences, as valuable evidence of history.
Many examples are also present in Europe; the Corsewall lighthouse in southern Scotland,
built in 1815, is now a luxury hotel; Croatia has undertaken the path of regeneration of the
lighthouses for tourism for several years and currently there are numerous historical
lighthouses transformed into hotels; the same happened in Brittany and England.

This objective guided the development of the "Valore Paese" Lighthouses Initiative
of the Italian State Property Agency. For some years now, in other countries such as the
United States, Canada and others, the lighthouses and other typically abandoned coastal
structures have been recovered and reused as prestigious tourist residences, as valuable
evidence of history. Many examples are also present in Europe; the Corsewall lighthouse in
southern Scotland, built in 1815, is now a luxury hotel; Croatia has undertaken the path of
regeneration of the lighthouses for tourism for several years and currently there are numerous
historical lighthouses transformed into hotels; the same happened in Brittany and England.

The common challenge for all initiatives to reuse cultural resources for purposes
other than the original ones is, therefore, how to preserve their cultural and economic value
without incurring the risk of making them less attractive. An excess of emphasis in
emphasizing their cultural value could result in a museification of the resource. The risk,
however, of placing an excess of attention in the production of economic value at the expense
of the cultural one could result in a trivialization of the resource itself. The "Valore Paese"
Initiative does not seem to generate such a risk, given the generally similar characteristics of
all the buildings included in the four calls; that is, reduced spaces for accommodation,
geographic location often far from inhabited centers and therefore far from traditional
entertainment venues.
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Concluding, in the specific case of lighthouses, how to summarize the principle of
the conservation of the resource-headlights with that of usability according to the principles
of sustainability over time? Some international examples (the aforementioned flagship hotels
in Croatia, Scotland, Maine, New England) provide reassurance; where the management of
the lighthouses, which have become hotels/accommodation facilities, has continued to be
attentive to the conservation of the structure and its surroundings, they have not suffered any
loss of cultural or economic value. The careful management of the Italian lighthouses that
will be managed will not be limited to the maintenance of the structure alone but also of all
the other structures and infrastructures that will be necessary to transform an ancient garrison
for the safety of mariners into a reception facility for tourists.

The options were two: the permanent abandonment of those structures no longer
useful for the original purpose or a new destination and, therefore, conservation. Moreover,
the debate on the role of cultural heritage in coastal areas, in the implementation of
appropriate sustainable development strategies, is still very heated not only in Italy. It must
consider the coastal heritage as a whole; effective conservation and re-enhancement
strategies will be those that will consider each resource an integral part of the overall heritage
of the territory examined.
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Abstract — This paper explores the marinas’ cultural heritage and it attempts to deep into the
relationship between their cultural heritage and cultural landscape. Landscape and heritage
are relevant elements in these areas and could be competitive advantages in the management
of these maritime facilities.

As facilities for maritime pleasant activities there are many possibilities of
identifying their culture heritage and cultural landscape. It is through the analysis of these
concepts which is developed the study of the proposed relationship between cultural heritage,
cultural landscape, and marinas.

Therefore, they are identified some elements to consider within marinas’ cultural
heritage and their cultural landscape, not only related to the conservation and re-utilization
of elements from the past. And it is also proposed three relationship models, ranging from
integration, to strengthen and evolution.

Introduction

Marina is a word coined by the National Association of Engines and Boats
Manufacturers in 1928 [10], and it comprises a variety of designs and services, both for
vessels and their crew, and also for visitors [1]. In a general meaning, a marina can be defined
as a recreational boat facility serving pleasure craft [15], [35], [40], not only as a parking
place for boats —berthing facilities— but also for amenity purposes, including entertainment
and leisure facilities [1], [19], [36].

The contemplation of a pleasant environment acquires great importance in
achieving a leisure character. Environmental quality and scenic views became main topics
for economic benefits of marinas [27], [39]. Thus, high aesthetic, historic and cultural
resources, and a unique environment represents issues to consider for marina manager.
Cultural and heritage resources have been studied in commercial ports, specially dealing with
derelict industrial port areas and urban waterfront revitalizations [4], [14], [29], [38], [41].
Focusing on marinas, scholarship have analyse then from diverse viewpoint, such as its
relationship with nautical tourism [22], [26], its environment [18], [30], or its layout and
shape [8], [32]. But landscape has seldom taken into account [27].

This paper explores the marinas’ cultural and heritage landscape, and it attempts to
deep into the relationship between their cultural heritage and cultural landscape. Landscape
and heritage are relevant elements in these areas and could be competitive advantages in
management of these maritime facilities. Firstly, we introduce what landscape means within
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a marina, which drives to consider the cultural and heritage landscape in this context. This
constitutes the basis to introduce the relationship models with dealing with these topics.

Landscape and marina

Landscape is a relationship between people and their environment [28], [47]. Its
significance has its roots in art and it has acquired greater significance along its evolution
[43], [48]. During this development, all the different meanings have been integrated in the
same concept. It may cause confusion in interpreting the expression, making difficult to
manage [6]. Landscape is an ambiguous concept, associated to both to the perception of
place by people, and to refer to a particular reality differentiable from the rest [42]; [5].
Firstly, it is perceived as an abstract concept, as a kind of background or set of a picture —
nature, surround, environment— which produces sensations who observed [47]. Second, it
is related to the particular characteristics that difference from others [5]. Landscape
encompasses natural and cultural, past and present, and tangible and intangible features [7],
[13], which may range from a mood, a feeling, to analysis through a scientific and
analytical approach, establishing common features applicable to a territory. All these
components must be considered simultaneously in their interrelations, forming a whole
[11], [33] and therefore, it is a holistic, relativistic and dynamic concept [5], [31].
Landscape is an element which appears, either directly or indirectly, in various international
legal texts. Nevertheless, it was not until 2000 when an international convention addresses
this issue specifically. The European Landscape Convention (ELC), signed on 20 October
2000, defines landscape as «an area, as perceived by people, whose character is the result of
the action and interaction of natural and/or human factors» [12]. Until then, landscape had
tried intuitively, recognizing the need to preserve the environment as a guarantor of
maintaining the quality of life of people, but in a biased and sectorial manner, focussing
firstly safeguarding outstanding areas of natural beauty, with a traditional protectionist
stance of nature conservation [34].

Martin and Yepes [27] suggest a landscape approach to marinas dealing with theirs
attributes in a transdisciplinary way. They use the hierarchical approach theory as a way of
breaking down complexity and to identify patterns and processes by layering the multiple
topics that are embodied within landscape. Landscape can be perceived as a nested hierarchy
in which different levels correspond to functional units at distinct spatial scales.

The authors consider three hierarchical stages, including territorial, local and inner
level. First one is grounded on integrated coastal management, highlighting those aspects
related with their location: causes of their location, coastal affection and future incidences.
Second level encompasses the relationship with their environment, both physical and
emotional. In this stage, the balance between external flows and port operability is one of the
main subjects, and it is conditioned by the degree of overlapping. Finally, the inner level is
critical from the point of view of the observer, which is located within the infrastructure itself.
This is not a closed framework, but a starting point for managers to consider the landscape
within the management of marinas.
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Figure 1 - Components of landscape within marinas [27].

Port cultural landscape and marinas

Cultural landscapes represent the «combined works of nature and many. This
definition given by UNESCO [49] collects the term coined by Sauer [46] in the earlier 20"
century: «cultural landscape is fashioned from a natural landscape by a culture group.
Culture is the agent, the natural area the medium, the cultural landscape the resulty. Early
reports addressed on historical studies and since the late 1980s were introduced
understanding of the complexity of these terms, involving an expanded scope intending to
provide a multidisciplinary effort. But it was until the 1990s when «cultural landscape» was
adopted as a conservation category when World Heritage Committee of UNESCO agreed in
1992 on revised operational guidelines specifying that cultural landscapes could be protected
in accordance with the World Heritage Convention of 1972 [3], [20]. Cultural landscape
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reflects the social changes and attitude towards its surroundings, relating both natural
processes and social processes [5], [21]. The cultural landscape reflects changes in the
interconnections between society and the environment [21], [44] and it is a reflection of fear
the threat of decreasing of aesthetics and cultural-historical values facing the progress of
economic development [49], [21].

Cultural landscape concept has several connotations at the same time and different
disciplines have used it in different ways [20]. Within this ambiguity, infrastructure can be
considered as a cultural landscape. All infrastructure is imbued with a cultural quality not
only because interacts natural and social environment but it is also a reflection of technical
expertise and, at times, of a sensibility, which makes these actions not only expose the
solution to a difficulty, but how that this problem is addressed [2], [29], which takes on not
only social but also cultural dimension.

Focusing on ports, shelter is suited for maritime activity necessity. People transform
the coastal environment to adapt shore line with lack of shelter to these requirements,
reflecting existing knowledge and according to needs and construction techniques. However,
if we analyse the construction methods for ports pointed out in various old treaty and studies
[24], [51] it follows that techniques have been progressing, and not that proper procedure.
The conceptual basis is the same, varying the applied technologies in each period seeking of
a maximum throughput. As summarized by Diedrich [16], «harbours can be addressed as
very specific sites at precise moments in time. The landscape perspective allows us to
perceive harbours as result of a particular culture, as cultural goods». However, the port is
an element that can hold and bring together various activities, so it is the container, varying
their contents. The specific requirements of these activities have accumulated distinctive
feature that clearly distinguish from the rest of its urban surrounding [41]. It results in a dual
port cultural landscape treatment: the container (infrastructure) and the content (activity).

From the viewpoint of the container, the port reflects landscape the degree of
knowledge of coastal phenomena, the construction techniques available in each moment and
construction procedures used to overcome adversity.

Focusing on the content, the nature of this activity is developed which gives the
space a particular culture and therefore conforms corresponding landscape. We also must
consider the constraints given by the conditions of the security, operability and functionality
of inner activities.

Related to marinas, the tourist or recreational adjective to this kind of ports has a
connotation to pleasure, containing all the services required for comfortable stay [S0]. But
this should not harm its technical qualities that marina has to maintain, and the nature of the
relationship with its environment. The playful nature of this activity and the lack of a mark
acquired by a minor temporal course involve several obstacles in creating a particular
identity. The main obstacles for a marina to overcome when achieving a cultural character
are: (1) to avoid mere craft-berthing, (2) the adoption of monotonous and anodyne solutions
in relation to the immensity of the coast in which they are inserted, and (3) the lack of links
to their environment [27]. Marinas should aspire to be attractive sources of their surroundings
where to interact and to share experiences [23], [52].
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Port cultural heritage landscape and marinas

In 1992, the scope of the Convention for the Protection of the World Cultural and
Natural Heritage was broadened to allow the cultural landscapes to be included in the World
Heritage List. Therefore, cultural landscapes with and outstanding and universal quality can
cross the cultural character achieving a heritage one.

Historically, ports provide attractiveness to their surroundings from ancient times
[24], [27]. This drives to a set of relationships that have been woven and that take place in
their urban and territorial environments with the particularity of a singular space (interface
between land and water). The persistence of port activity in one place over time provides
archaeological bases that are grounds for granting a patrimonial character to that port. In this
sense, several authors have explored the archaeological value of existing ports [37], [38].
Ports are able to store singular elements and structures, such as old buildings, lighthouses or
cranes, as well as, signs of different materials and periods. The preservation of these elements
represents an opportunity to take advantage for the valuation of port spaces [17].

There is a huge diversity for the treatment of heritage elements in port areas. The
recuperation and maintenance of old port infrastructures for its integration in the
redevelopment process, and the conservation and maintenance but displaced from their
original sites are examples of these processes.

Nevertheless, we can find some constrains when dealing with port heritage. Firstly,
the operations of recovery this heritage are limited by their financial return [45]. Secondly, it
is necessary to identify and recognize the real value of these elements [38]. Finally, the
difficulty to find solutions that match the compatibility between the element to be retained
and the alternatives of use and development.

Several actual marinas have their origin in old fishing ports and also occupy the
space that has been leaving port activity that has been declining (fishing or industrial), or
share the port space with such activities. Throughout the development of the ports, the change
in their uses and functions has been determining links with socio-cultural and economic
factors, remaining cultural elements that determine the importance of this heritage.

Relationship models

When considering landscape of marinas, the image of the marina and the water
acquire great importance. Nevertheless, the most valued criteria are the compatibility with
the environment, the historic and cultural resources, and those which provide identity and
character to the space [27]. Above exposed points out two main ideas related to culture and
heritage: (a) both are main element when analysing marina’s landscape; and (b) they are
related with the character of the marina.

The character must be taken into account when dealing with marina’s landscape. It
can be described as «a distinct recognisable and consistent pattern of elements in the
landscape that makes one landscape different from anothery [47]. It is necessary to note that
the character of a port refers to uniqueness, so it can be seen as unique entity with own identity
[25]. In this sense, the concept of searching for an identity there is always the risk of
replicating an existing concept, repeating a solution that transforms the space into a thematic
space whose unique purpose is its image [9]. And there is also an absence of representing the
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environment of cultural values, being independent of the place of its location, without
obligation of meaning or representation, not consumer oriented meeting place but its image.

Cultural landscape reflects the social changes and attitude towards its surroundings.
It relates the interconnections between society and the environment, and it is a reflection of
fear the threat of decreasing of aesthetics and cultural-historical values facing the progress of
economic development. Although all landscapes include cultural values, not all of them can
be considered as cultural landscapes. It needs a singular association between nature and man
that clearly identifies a culture: the landscape as a reflection of the action of a particular
community on the territory.

Cultural heritage landscape is a superior stage from cultural landscape. It represents
a cultural validity sustained over an ample period of time, and a recognised value. This
designation derives from different institutions or organisms, at international or state level.
And the nature of the framework that supports such designation may be support by a
mandatory regulation or voluntary follow-up guidelines. This nature will provide the
importance of the considered distinction. Cultural heritage always gives and adds value to
the landscape. Cultural heritage cannot be conceived without its surroundings, and adjacent
landscape help to delimitate and protect this heritage. The improvement of the cultural
heritage has a favourable benefit over the landscape where it is inserted.

Therefore, despite their recent existence in general, some elements to consider
within marinas’ cultural heritage and their cultural landscape are identified, not only related
to the conservation and re-utilization of elements from the past. And it is proposed three
relationship models: integration, ranging from integration, to strengthen and evolution. These
relationships depend on the relative weight between the marina’s landscape and the
component of the culture/heritage landscape.

Integration occurs when there is previous culture, and the weighted value of the
last one is higher than the first one. The existences of a heritage site (old port) or an important
previous culture (e.g. fishing culture) are examples of this relationship. In this case, the
marina must integrate within the environment, becoming part of it without creating
alterations or distortions. In any case, the marina should contribute to the promotion and
support of this cultural heritage.

Strengthen is similar to previous one. There is a previous culture of heritage, but
the relative weight of the marina’s landscape is higher. The existences of a single historic
building or feature (e.g. ancient fish market or lighthouse) are integrated in this case. The
element considered is modified so that it can perform different functions, for which it was
initially built, but retaining its aesthetics and historical value. The reuse of historic buildings
is an important way to create new relationships between the city and the waterfront, and a
strategy of adaptation.

Evolution is considered when some of the conditions that define the
cultural/heritage character are not met. So, the marina managers must strengthen these
aspects so that, over time, the marina can lead to this status.

Focusing on cultural heritage landscape, it is possible to identify a set of landscapes
from across the experience:

World Heritage List. It is a designation for places with outstanding universal
values to humanity that must be protected for future generations. This international
distinction given by UNESCO implies a protection and management requirements. The
Maritime Mercantile City of Liverpool (UK), the Port of Cartagena de India (VE), the Old

100



Port harbour of Dubrovnik (HR), and the harbour of Valparaiso (CL) are examples of these
singular elements. Marinas can be embodied into these singular places and they are platforms
to appreciate and enjoy their uniqueness.

Archaeological sites. It is a place where there are physical remains of past human
activities. Ports are reflection of construction technology, transport systems and port
management in different periods. These elements must be preserved as footprints of the port
activity and its identity.

Protected elements based on heritage register. This set can identify different
categories of protection depending on the kind of relevance, uniqueness or cultural value. So,
bellowed items may be considered as ones of the most important categories to be considered.

These models are relevant in the consideration of the cultural heritage and cultural
landscape of marinas.

Conclusions

The landscape represents a competitive advantage within the management of
marinas. Among the elements that make up this landscape, cultural and historical resources
are main topics, which also enhance the identity and character of the marina.

It is necessary to carry out an identification and evaluation of the cultural and
patrimonial elements that embrace the port space. The subsequent analysis of the
relationships of these elements within their environment provides a powerful tool for the
establishment of strategies that enhance the image of the marina and its environment, and
also providing the relationship between both. Moreover, the consideration of cultural and
cultural heritage landscape represents an opportunity to improve the management of the
marina and its surroundings.
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Abstract — The ditches and canals of Livorno, also called Fossi, are the most characterized
elements the city, not only from a historical point of view, but also and above all from an
urban landscape characterization point of view. Currently the canals are used as moorings for
boats and along the circuit there are many nautical circles; but the use as a waterway, or as a
functional element of the city, is made difficult by some solutions not fully in line with
optimal safety standards. The importance of the Livorno’s Fossi system is fundamental
because they are a place of aggregation before circulation. Despite this relevance for the city
and its inhabitants, the state of conservation and maintenance is not adequate for use.

Central theme and hypothesis - Due to the overlapping of skills not yet resolved,
fragmented information and data exist regarding the real extent of the pleasure craft, the
status of the canals, the provision of services and general safety. On the stimulus of the
Tuscany Region, the Northern Tyrrhenian Sea AdSP has started the first monitoring of the
pleasure craft in the Livorno's Fossi system with an assessment of possible future scenarios.
The hypothesis is to succeed, through a multi-criteria assessment of scenarios, to support and
quantify the displacement of vessels that negatively affect safety, accessibility and the
landscape of Livorno's Fossi system elsewhere.

Methodology - This work started with the analysis of the Livorno's Fossi system.
The aim is to explore tools and scenarios useful for the re-functioning and safety of the
ditches. In the first phase, an aerophoto monitoring of the Fossi system will allow to pull out
the counting and characterization of the boats, as well as the mapping of the concessions. The
results are then collected maps, trying to objectify and explain the qualitative and quantitative
setting system, called Scenario 0. This scenario highlights the weaknesses of the current
system. Starting from scenario 0, the navigation safety parameters contained in the PIANC
guidelines, scenario 1, will be applied first; a further scenario will instead follow the
landscape and cultural criteria, freeing the most significant historical-identity areas from the
boats, scenario 2; finally a hybrid scenario between the last two, scenario 3. All the scenarios
will be assessed according to environmental, landscape, socio-economic and navigation
safety indicators.
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Expected outcomes - Thanks to the quantification and punctual evaluation of the
monitoring, being able to have a plan of displacements useful for the planning of a new
landing place for pleasure boats that negatively affect the Livorno's Fossi system.

A brief historical introduction

The system of ditches and canals of Livorno is closely linked to the history and
growth of the city. Livorno was geographically located at the southern part of a large lagoon,
now entirely filled, which stretched from Massaciuccoli to the reliefs of Montenero. Thanks
to its strategic position, the area was home to the Porto Pisano, one of the main ports in the
Mediterranean. Over the centuries, the Port was fortified with the construction of numerous
towers that determined its typical appearance. In the central centuries of the Middle Ages,
the progressive burial of the Porto Pisano determined the rise of the reality of Livorno. In
1300 a real fortress was built by Pisa connecting the pre-existing towers through a
quadrilateral structure. The new fortress then took the name of “Quadratura dei Pisani” and
formed the nucleus of the current Fortezza Vecchia.

The rise of the Medici family, who obtained stable and legitimate control of the
complete region in 1530, greatly influenced the development of the city of Livorno as a new
strategic landing place for Florence. In 1519 Antonio da Sangallo designed the fortress
incorporating the Quadratura dei Pisani. In 1522 work was started on the moat that would
isolate the new construction, demolishing part of the medieval residential fabric. The
construction of the new fortress was functional both to the new military requirements and to
the protection of the seaport and it represented the first step of an urban planning strongly
desired by the political leadership. The act of foundation of the new city dates to the year
1537. Cosimo I proposed to strengthen the Livorno port as a centre of storage and exchange
between Mediterranean and the ports of Northern Europe.

Bernardo Buontalenti was commissioned to design the new city. The design
envisaged a pentagonal city wall extending for five kilometres, connected to a large system
of ditches for its protection and communicating with the sea. Buontalenti's project underwent
profound rethinking and transformations in its implementation because it had not declined in
detail all the aspects related to the needs of the emerging merchant class. The design of the
city border determined by the bastions was influenced by the economic crisis, which
overwhelmed the Grand Duchy of Tuscany at the end of the 16th century and in the first
decades of the 17th, and by the Grand Duke's decision to build a second fortification on the
mainland side, the Fortezza Nuova, designed at the same time as the reorganization of the
arrival area of the Navicelli Canal. The Navicelli Canal connected the port of Livorno with
the cities of Pisa and Florence. The completion of the Canal, together with the approval in
1566 of the new customs regulations, are some of the actions taken to relaunch the landing
as an international seaport. The new customs rules and the strengthening of the warehouse
port changed the relationship between the city and the sea. The flourishing economy of
maritime trade and the changing defensive needs of the city led to the creation of two urban
increases at the expense of the original Fortezza Nuova that led to a new configuration of the
urban quadrant of the northeast, with a very strong port commercial connotation. In the first
decades of the 17th century the urbanization of the filling land between the sea and the
Navicelli canal took place. The district built here took the name Venezia Nuova because of
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its construction, on piling foundations, were probably called Venetian workers. At the end of
the same century, the new urban district experienced a further important growth, through the
demilitarisation and transformation of part of the imposing Fortezza Nuova. In this way,
valuable spaces were made available to merchants because of their location closely connected
to the port by canals. With the urbanization of Venezia Nuova, Livorno took on the
appearance of a city on the water, with canals, bridges, ports of call and cellars on the level
of the ditches, projecting the port area into the city: in short, the fully merchant city was born,
in which the sea penetrated deeply into the hinterland through the network of canals.

In the 1830s the expansion of the city beyond the fortified walls accelerated rapidly,
with an increase in the number of residents in the eastern part of the settlement. To reunite
the old city with the new one, the bastions were demolished and the Fosso Reale was rectified.
A large bridge was built on the Fosso Reale, called ‘Voltone', which served as a link between
the Medici city and the Lorena expansion. The commercial role of the ditches became more
and more marginalized throughout the 20th century, as the role of waterway disappeared due
to the effects of the modernization of the logistics linked to the port activities. It was only in
the second half of the 20th century, with the development of the pleasure boating sector and
popular sports activities, that ditches found a new role, such as venues and facilities for
nautical sports, sports fishing clubs or art workshops.

Central theme and hypothesis

Fossi and canals of Livorno are the element that most characterizes the city. Not
only from the historical point of view, but especially for the urban landscape characterization.
Currently Fossi are used as mooring for boats; along the circuit there are numerous nautical
clubs. The use of the ditches as a waterway, or as a functional element of the city, is made
difficult by some solutions and de facto uses not fully in line with optimal safety standards.
The aim of this work is to explore tools and scenarios useful for the re-functionalisation and
safety of the ditches. The reconnaissance has been stimulated by the Region of Tuscany and
by the requests for the updating of the Conscious Framework of the Masterplan of Ports.

In a first phase a simple reconnaissance of the Fossi system was carried out, through
the counting and characterization of the boats, as well as the mapping of the concessions. The
analysis was based on the mapping of the vessels moored along the perimeter of the ditches,
canals and docks of the marina, also taking into account the concession areas. The map of
concessions was provided by AdSP for the year 2019 in .shp format. Further cartographic
bases used were the three orthophotos relating to the years 2010, 2013 and 2016, available
on the Geoscopio portal of the Region of Tuscany. The vessels were then counted and
categorised within the various concessions. The analysis stimulated the search for an
analytical method for the reorganization of the system. To collect data in a consistent and
functional way, it was decided to divide the circuit into 17 stretches and to draw up a
datasheet for each one. To divide the Fossi’s path, bridges were used as boundaries instead
of concessions limits, so the division was clearer and more intuitive. In the paper, for the sake
of brevity, only the images and analyses of stretch 16 are reported. Stretch 16 is
circumscribed between Via Augusto Novelli and Piazza Cavour.
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Figure 1 - Ortophoto stretch 16, between Via Augusto Novelli and Piazza Cavour.

Methodology

The first step for the realization of a scientific method to study the distribution of
boats along the Fossi circuit was to analyze the size of the canals. Evaluating the size of the
Fossi sections seemed to be an impossible mission without an ad hoc survey campaign. By
studying the functions of QGIS instead, it was possible to evaluate the size of the section.

Figure 2 - Sections along stretch 16.
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First, the ctr (regional certified map) was used in shapefile (.shp) format and ditches’
axis was drawn to create the sections. On the axis, a step of 5 meters was established in order
to identify the remarkable points where to draw the sections. Then, thanks to a function that
allows to calculate the minimum distance (perpendicular) between two lines, the distances
between the axis and the edge of the ditch were calculated, thus obtaining the measurement
for each remarkable point identified. The scanning of the 5 meters was then simplified and
rationalized. The width of the ditch is therefore considered to be estimated: since it does not
derive from a measured survey, but being based on certified cartographic data, it can be
considered true and with a tolerance of less than decimeters.

Table 1 - Estimated width of each section along stretch 16.

Section Estimated width (m)
1 24,4
2 24,4
3 243
4 243
5 243
6 24,2
7 25,2
8 26,2
9 27,1
10 28,1
11 29,0
12 28,9
13 28,9
14 28,9
15 28,8
16 28,8
17 28,9
18 31,1
19 311
20 31,0
21 31,0
22 31,0
23 30,9
24 30,9
25 21,9
26 21,9
27 21,9
28 22,0
29 22,0
30 19,1
31 16,0
32 14,1
33 12,5
34 12,5
35 12,4
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Figure 3 - Graphic analysis stretch 16 - the colour bands identify the
distance from the hypothetical centre of the ditch.

In addition to a numerical analysis, a graphic analysis of the size has also been
carried out. The axis of the ditch was used as a basis for creating coloured buffers that identify
the increasing distance from the centre of the ditch. The central strip is 5 m wide and the
adjacent strips each add 5 m to the central strip. A graphical analysis of this kind makes it
possible to understand, at a glance, the size of the stretch and, in front of the complete map,
to have an immediate picture of the homogeneous sections and the navigability of the circuit.

The data on the counting of the vessels through the orthophotos were compared with
those declared by the nautical circles present along the ditch circuit. The circles were
analysed based on data provided by the State Property Office in the form of shapefiles and
data relating to the 2018 concessions. This comparison between state property data and the
census was necessary because, even to an occasional observer, it is evident that the situation
along the ditches is in some points regulated more by practice than by the concessions: there
are numerous boats moored outside the water surface under concession, which are therefore
not present in the state property data. However, it is precisely these situations of irregularities
that must be documented to reorganize the circuit.

The Fossi system for Livorno is of fundamental importance: not only for the
historical memory, but because, as can be seen from the analysis of the clubs, they are a place
of aggregation and circulation. Despite this importance for the city and its inhabitants, state
of conservation and maintenance is not adequate for use.
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The analysis described in this paper can be a first instrument of knowledge and
deepening of the situation and the basis for a redesign and upgrading of the whole system.
The section analysis in the different stretches of the Fossi system shows that the width is
homogeneous in some areas, but uneven when considering the whole circuit. In particular,
the Venezia Nuova has a very narrow section with numerous curves, especially in stretches
7 and 8, while the Fosso Reale in the southern part has more linear and wider sections. The
stretch of Fosso surrounding the Fortezza Nuova has two different halves: one sized like the
ones in Venezia Nuova, being its extension, while the other one is wide more than 50 m.
Despite these differences, the whole route is uniformly occupied by the circles and their
concessions. The concessions concern the state property water: each club has an assigned
area and declares how many boats are moored there. As regards the census of the boats
present along the circuit, as already described in the introduction to the method, the data
provided by the circles have been cross-referenced with the data from the 2016 ortho-photo-
based census. Since the concession was based on the size of the water surface and not on the
number of berths, it was decided to verify the consistency between the two sources. The
comparison shows that there is a greater number of boats present along the circuit than the
authorized one.
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With a view to upgrading and redesigning the system, this analysis focused on
defining how many vessels to be relocated. AASP MTS has produced a technical-economic
feasibility study on a new landing place for social boating in the Bellana area of the Port of
Livorno. The new dock will cover the stretch of coast between the Morosini dock, the Scoglio
della Regina and the Nazario Sauro marina. The new dock will respond to specific needs of
the territory, including the need to create a new infrastructure for "minor" boating, which
currently crowds the Fossi. The relocation of the boats is not only possible, therefore, but a
special space is already provided.

Expected outcomes

In order to arrive at a scientific definition of the number of boats to be relocated,
also compatible with the urban plans, the requirements of Annex A "Discipline" of the
Masterplan "The network of Tuscan ports" have been taken into consideration. Regarding
canals, it is specified that they should normally be sized according to the following criteria:

e at least 1.3 times the length of the largest berth accessed from the channel with
lateral mooring devices (briccole, finger or cat-way, mini-finger)

e at least 1.7 times the length of the largest berth accessed from the channel with
longitudinal mooring devices (mooring post with drapes or slopes or similar).
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Figure 6 - Result analysis stretch 16.
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To guide the correct design, the Discipline defines the size of the berths with reference
to the maximum size of the moored boat. The dimensions considered relevant for the analysis
are reported in Figure 6, as they include the boats present along the circuit. For each stretch the
average section has been taken into consideration, the types of berths present, and the size of
the boats moored have been identified, thus defining the Scenario 0 of the current state.

To determine Scenarios 1 and 2, the data related to the mean section has been
crossed with the data related to the minimum project section prescribed by the masterplan.
To do this, the minimum channel widths were calculated based on the moored vessel. When
entering these data in a matrix, when the minimum design size is smaller than the average
channel width, the box is green (situation compliant with the masterplan); when the minimum
design size is larger than the average channel width, the box is red (situation non-compliant
with the masterplan). When the two numbers are too similar, the box is yellow: this is
because, being the average and not absolute section of the stretch, the compliance with the
masterplan must be verified. The project sections have been calculated both by type of
moored boat and by type of berth: this is because it is the type of berth that determines the
coefficient to size the channel, to be multiplied by the length of the berth. As regards the
calculation of the section for one-sided approaches, the Annex is clear and specifies the
coefficients. From the width of the ditch has been subtracted the size of the gangway, since
gangways are always internal along the ditches, floating or suspended, reducing the useful
section. For double berths, the useful width of the section was the total width from which
were subtracted the widths of the gangways and of the berth on the other side. In the case of
mixed berths, the minimum project canal width was calculated considering the longitudinal
berth coefficient (1.7) with a lateral berth on the other side.

Within the matrix are also identified with an "X" the boats present along the stretch
of ditch and how they are moored. In this way it is immediately possible to verify the
suitability of the state of affairs with the requirements: when the X is in a green box, the
situation conforms to the Masterplan; when it is in a red box, the situation does not conform
to the Masterplan and those boats must be relocated.

Scenario 1 provides for a 1.20 m wide quay or walkway that meets PIANC
accessibility standards; Scenario 2 provides for a 0.80 m wide quay or walkway, considering
a possible derogation from the 1.20 m standard given the historicity of the site. Scenario 3
differs in that it only considers boats located near the scalandroni. Scalandrone is a typical
access to the Fossi, identified by a large masonry chute that allows you to pass from road
level to water level. With a view to upgrading the system, these accesses should be restored
and made safe. Therefore, boats now moored in front of scalandroni, preventing access to the
water, were counted in order to arrange for their relocation. Figure 6 shows an extract from
the comparative table, where section status and boats to be relocated are highlighted.

Conclusion

It is possible sum up the method in a flux diagram, showed in figure 7. This method
is replicable and usable in all similar situations. The use of QGIS tools has saved a lot of time
and resources. Comparing the analyses with Annex A prescriptions also makes them suitable
compared to planning tools. Developing different scenarios has shown that, despite several
assumptions, the number of boats to be moved is still of note.
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Rehabilitation of Fossi as Infrastructure
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Figure 7 - Flux diagram.

In fact, the scenarios developed involve the overall displacement of a fair number
of boats, about 45 % of the total. This means that now the situation is completely inconsistent
with the regulations and the Fossi circuit is inadequate, in terms of size, to accommodate so
many moored boats. Safety is not assessed since navigation safety plans are drawn up by
other competent bodies (Harbour Master's Office).
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However, possible solutions to such a situation have already been identified. As

explained above, the new dock in the Bellana area would quickly solve the main problem of
too large number of vessels. As far as nautical standards are concerned, however, the specific
nature of the Fossi must be considered. Although it can be considered a port area for pleasure
boating, the historicity of the site must necessarily be accounted for. As a cultural heritage
site, it could be subject to derogations allowing it to be used without necessarily following
the standards of the Masterplan. A redevelopment of the system, lightened by the
cumbersome presence of many boats and transformed perhaps into a waterway and not just
a parking lot, could return to Livorno and its citizens an important part of the city today

undervalued.
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Abstract — A preventive archeology study was recently conducted in the Caorle area
(Province of Venice), in order to determine the possible archaeological risk connected to the
realization of new defensive works from the erosion processes.

According to historical sources, Caorle could be identified as the ancient Portus
Reatinum of Roman times, reached by land and water routes, located among trade networks,
as also attested by archaeological evidences (terrestrial and underwater sites) identified in the
area. However, some important Bronze age archeological sites and Byzantine evidences in
the area confirm the strategic importance of the coastal strip.

Several new datasets have been now managed by computerized analysis. Some
evidences, identified analyzing aerial photos and satellite images, are confirmed in ancient
cartography found in the Venetian archives. The examination of stratigraphy preserved in
many archaeological sites (belonging to prehistoric, roman, medieval and post-medieval
times) could allow, in the next future, to estimate the growth of human population and land
use, comparing the sea level dynamics in the northern Adriatic.

General dataset has been increased with the aim of protect archaeological heritage
and, possibly, to realize new predictive models for archaeological research and for landscape
management; underwater archaeology and remote sensing analysis finally gave back a clearer
image of the historical evolution of the eastern Veneto coast.

Introduction

11 litorale di Caorle si estende complessivamente per circa 5 km, ed ¢ costituito da
spiagge a scarsa pendenza, interrotte da foci fluviali e bocche portuali. Pesantemente
urbanizzato, il litorale ¢ soggetto a considerevoli fenomeni di erosione, a fronte dei quali si &
cercato di porre rimedio attraverso molteplici interventi di difesa.

11 presente studio ¢ stato realizzato dallo Studio Associato Andreia nell’ambito del
progetto di un nuovo sistema di difesa attiva della spiaggia di Caorle, in fase di realizzazione.
11 progetto prevede il prelievo di sedimenti dalla spiaggia di Levante, destinati al ripascimento
del tratto di Ponente, dove verranno realizzati nuovi apprestamenti destinati a contrastare
I’erosione costiera, costituiti da quattro nuovi pennelli e da un geotubo sommerso, disposto
parallelamente alla linea di spiaggia, fra le teste dei pennelli.

Lo studio ha preso in esame 1’area dei litorali di Levante e di Ponente (fig. 1), il
primo compreso fra la foce del fiume Livenza (ad ovest) e la chiesetta di Madonna
dell’Angelo, e il secondo fra questa e il porto di Falconera (limite est dell’area di indagine).
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Figura 1 - Inquadramento dell’area di studio (elaborato da Google Maps).
Figure I - Details of the study area (Google Maps).

Materials and methods

La definizione preliminare dei rischi connessi al progetto deriva da una duplice
valutazione: da un lato ¢ stato necessario inquadrare I’interesse archeologico del territorio e
dall’altro misurare 1’entita dell’impatto previsto dalle opere. La documentazione relativa &
stata redatta seguendo prevalentemente le linee guida del Ministero per i Beni e le Attivita
Culturali e per il Turismo nonché alcuni esempi di buone pratiche proposte nella letteratura
scientifica [10].

L’interesse archeologico dell’area di indagine ¢ stato dettagliato attraverso diversi
filoni di ricerca: censimento e mappatura dei siti archeologici presenti nell’area di indagine,
analisi delle fonti storiche, studio dell’evoluzione geomorfologica del territorio. Il primo
filone ha comportato la disamina dei dati editi e inediti disponibili; questi ultimi sono stati
reperiti mediante ricerca condotta negli archivi della Soprintendenza e sono costituiti sia dai
report scientifici degli scavi archeologici eseguiti sia dalle segnalazioni di ritrovamenti.

La ricerca storica si € concentrata soprattutto sulle rappresentazioni cartografiche
del territorio fra il XVI e il XIX secolo! ed ha permesso di delineare I’evoluzione del litorale
nei secoli. La ricostruzione geomorfologica si € potuta basare anche su queste fonti, oltre che
su specifici studi condotti sul territorio. Molto utili sono risultati anche i dati derivanti
dall’interpretazione di foto aeree (voli Reven 1978, 1983, 1983, 1990, disponibili presso il
Geoportale della Regione Veneto) nonché di alcune immagini satellitari catturate da

! Parte della documentazione consultata, & disponibile nel sito web del Consorzio di Bonifica del Veneto
Orientale (www.bonificavenetorientale.it/percorsi/atlante). 11 Comune di Caorle dispone inoltre di una
serie di riproduzioni di antiche carte provenienti dall’Archivio Storico di Venezia, fornite dall’arch.
Paolo Francesco Gusso, che ha gentilmente voluto condividere tali documenti con gli scriventi.
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Sentinel 2, della costellazione Copernicus®. L’analisi territoriale tramite telerilevamento &
stata potenziata attraverso 1’utilizzo di un drone. Durante questa prima fase dei lavori si &
scelto di sorvolare le aree di indagine durante i picchi sigiziali di bassa marea dei mesi
invernali. Tutti i dati acquisiti sono stati raccolti all’interno di una piattaforma GIS mediante
utilizzo del software open source QGIS.

Le aree interessate dalle opere di maggiore impatto, ovvero quelle destinate ai nuovi
pennelli, sono state infine investigate tramite ricognizioni subacquee, in modo da verificare
I’eventuale presenza di siti o reperti di interesse in affioramento dai fondali. Le ricognizioni
preliminari sono state eseguite fra dicembre del 2018 e gennaio del 2019. Si ¢ deciso di
circoscrivere le aree di indagine entro una buffer zone di 15 m per lato dall’asse di posa di
ciascuno dei nuovi pennelli.

Results

I dati archeologici raccolti provengono prevalentemente da fonti edite: dal volume
“Caorle Archeologica” del 2007 [16], nonché da diversi contributi editi. I dati inediti sono
stati  raccolti mediante consultazione del sistema informativo RAPTOR
(www.raptor.beniculturali.it) [ 18] e dall’archivio della Soprintendenza. Tutte le informazioni
sono state registrate nel database di QGIS e successivamente filtrate attraverso interrogazioni
mirate, che hanno permesso di restituire mappe tematiche utili all’interpretazione del
contesto. Complessivamente sono stati registrati 26 siti archeologici, distribuiti nel territorio
di interesse e nei settori periferici circostanti.

Le mappe tematiche, in cui i siti sono stati classificati per tipologia e cronologia (fig. 2)
mostrano come nessun sito di eta protostorica sia stato ad oggi individuato nel centro storico di
Caorle o nella porzione dei litorali interessati dalle opere di progetto. In questo periodo furono
privilegiati insediamenti collocati lontano dalla costa, in punti sopraelevati prossimi alle sponde
dei corsi d’acqua, come il presunto approdo individuato in localita S. Gaetano (sito n. 1) [1] [3].
Per I’epoca romana le sole testimonianze provenienti dalla citta di Caorle e dalle spiagge
antistanti consistono in ritrovamenti occasionali di reperti decontestualizzati e in giacitura
secondaria. Resti di strutture ed insediamenti sono stati individuati solo in settori piu periferici:
ad ovest dell’area di intervento sono concentrati nella zona di Eraclea (siti 2, 3, 4, 5) e di Valle
Altanea (siti 6 e 7). Verso est, resti di ville marittime e fattorie sono stati rinvenuti in localita
Brussa - siti 23 e 25 - [2], [6], [11], e Bibione - sito 10, Mutteron dei Frati [19]. Tracce di
frequentazione di etd romana, ma anche resti di strutture murarie sono emerse presso la foce del
Nicesolo, in localita Falconera, sito 26 [7]. Questi ultimi siti sembrano disporsi lungo 1’antico
corso del Tiliaventum Maius, asse fluviale di aggregazione degli insediamenti di et romana.

Le indagini condotte nel centro storico di Caorle hanno invece restituito evidenza
di insediamenti di eta prevalentemente medievale o moderna.

Nel mare antistante il tratto di costa che va da Eraclea a Bibione sono stati infine
individuati molteplici giacimenti sommersi. La piul parte di questi ¢ riconducibile a relitti di
imbarcazioni da guerra di eta contemporanea, che non interferiscono direttamente con I’area di
progetto. Il relitto della nave romana di “Caorle_1" [8], ubicato a circa 13 miglia dalla costa,
puo essere relazionato ad una direttrice di navigazione che contemplava scali commerciali nei

2 https://www.sentinel-hub.com/.
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principali porti e approdi della costa veneta e dell’alto Adriatico. Da rimarcare invece il rinveni-
mento presso la “fegnua di Falconera”, a circa 4-5 km dal promontorio di madonna dell’ Angelo
(sito 19), di un’ancora a T rovesciata, classica morfologia riconducibile ad eta bizantina [9].

Fra i giacimenti semi-sommersi si deve segnalare in particolare il sito n. 18,
collocato fra il limite ovest della scogliera prospiciente I’abitato di Caorle ed il tratto piu
orientale della battigia di Ponente. Sono stati qui individuati resti di strutture costituiti da
blocchi lapidei, palificazioni lignee, anfore e altinelle, gia in passato interpretati come resti
di un abitato ora sommerso per effetto dell’innalzamento del livello del mare.
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Figura 2 - Mappa dei siti archeologici nel territorio compreso fra la foce del Piave e il
Tagliamento, classificati per cronologia.
Figure 2 - Archaeological sites and their chronology, between Piave and Tagliamento rivers.

Lo studio della cartografia antica consente di ripercorrere I’evoluzione
geomorfologica del settore costiero, cosi come ¢ stata ben inquadrata nella letteratura
scientifica dedicata [14] [15]. Nelle mappe di XVI e XVIII secolo la laguna di Caorle appare
molto diversa rispetto all’attuale, estesa fino al settore retrostante 1’abitato. Questo aveva
carattere insulare, come testimoniano la carta di Angelo dal Cortivo del 1527 (Archivio di
Stato di Venezia, sez. Savi ed Esecutori alle Acque, Disegni Livenza, dis. 1), ovvero la piu
antica rappresentazione della bassa pianura fra Livenza e Tagliamento. La laguna ando
incontro nel tempo ad un progressivo interrimento e le aree poste ad oriente della stessa ad
una inesorabile sommersione, evidente dalla carta del 1644 dei periti Alberti, Fabris e Scola
(medesimo Archivio e sezione, Laguna, dis. 44), che peraltro testimonia 1’avvenuta
diversione del fiume Tagliamento (1642), mentre il Livenza fu deviato nel 1655.
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Figura 3 - Anomalie individuate sull’immagine Reven del 1990.
Figure 3 - “Archaeological” coastwise landmarks (Flight Reven 1990).

Per I’epoca piu recente sono disponibili alcuni documenti che offrono la possibilita
di ricostruire 1’evoluzione del settore orientale, ovvero la spiaggia di Levante. La carta del
1801 di Anton Von Zach (Vienna Kriegsarchiv, tavola XV.14) mostra un’insenatura molto
piu profonda dell’attuale, a est del promontorio di Madonna dell’Angelo. La carta del 1808
del Catasto Napoleonico riporta inoltre la posizione del Porto di Palangon, ad ovest del
Canale Nicesolo e lo sbocco a mare di un canale denominato “Canal Salso”. Nella carta del
1811 di Trino Bottani [5] lo specchio acqueo compreso nell’insenatura ¢ denominato “Porto
di Caorle” ed ¢ rappresentato il Canale di Palangone, visibile anche nella Carta di Cabotaggio
del Mare Adriatico dell’.R. IGM Milano, 1822-24 [22].

Risultati molto interessanti provengono dallo studio aerofotointerpretativo che ha
permesso di individuare una serie di anomalie sommerse nel tratto di mare prospiciente il
litorale di Ponente. Queste appaiono come tracce scure di forma poligonale, diverse fra loro
per dimensioni e geometria, e risultano visibili in modo molto evidente nei voli Reven 1978
e 1990 (fig. 3), ma anche nelle immagini Google Earth attuali.

Una di queste, la n. 14, coincide proprio con il sito 18. Le immagini catturate con il
drone, in condizioni di bassa marea, hanno permesso una migliore lettura dei contorni di
queste strutture, nonostante la sospensione causata dal moto ondoso. Le verifiche subacquee
si sono concentrate soprattutto in quest’area, perché ¢ la zona piu esposta al rischio di impatto
con la costruzione di uno dei nuovi pennelli. Le ricognizioni hanno permesso di appurare che
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questo tratto di spiaggia si trova ora in una situazione di ripascimento localizzato, e che le
strutture descritte negli archivi sono probabilmente sepolte dalla sabbia.

Degna di nota risulta anche I’anomalia n. 1, che presenta una forma che si discosta
delle altre, con una traccia centrale sub-rettangolare, lunga circa 50 m e larga 30 m. Verso il vertice
NO sembra presente un altro elemento quadrangolare connesso a quello centrale. Questa ¢
posizionata circa 200 m ad ovest della Madonna dell’ Angelo, che secondo alcune interpretazioni
potrebbe coincidere con lo sbocco dell’antico Reatinum citato da Plinio il Vecchio. Altre due
tracce sembrano degne di nota: visibili nel solo dato telerilevato del 1990, sono costituite da
due linee arcuate (n. 16 e 17), con debole convessita rivolta verso nord-ovest, estese per 300 m
ciascuna, con orientamento SO-NE, di fronte alla spiaggia di Levante, in prossimita di un’antica
bocca portuale. Una di queste, in via del tutto ipotetica, potrebbe essere riconducibile ad un
accumulo di detriti lungo il fianco di una barra rilevata dal fondale. Un’altra presenta una
geometria interessante, con il limite ovest che termina con una forma angolare evidente.

Discussion

L’evoluzione della fascia costiera di Caorle, per le fasi storiche piu antiche, puo
essere ricostruita sulla base di poche informazioni. Gli studi climatici e in particolare la
sequenza storica delle oscillazioni del livello del mare proposta da Fairbridge [13]
suggeriscono la possibile evoluzione del quadro ambientale dell’Alto Adriatico, ma per
quanto riguarda il settore costiero di Caorle, non sono molti i dati archeologici che possono
validare le ipotesi proposte. Nel centro storico e lungo i litorali di Ponente e di Levante non
vi ¢ traccia di insediamenti di eta preistorica e I’importanza del sito in eta romana sembra
poggiare prevalentemente sulla testimonianza offerta da Plinio che ricorda il Portus
Reatinum, la cui collocazione ¢ ancora oggi questione dibattuta fra gli studiosi [20] [21].

Ma per I’epoca tardo-antica e medievale i dati archeologici si fanno piu cospicui e
consentono di discernere gli adattamenti delle scelte insediative all’evoluzione della
situazione ambientale. Cid che emerge, in particolare, ¢ il progressivo deterioramento
ambientale che si verifica dopo la caduta dell’Impero e che trova eco nelle descrizioni delle
fonti storiografiche, in modo del tutto coerente con I’ipotesi di una imponente trasgressione
marina nella curva eustatica proposta da Fairbridge. Proprio in conseguenza della
trasgressione marina, ma anche delle necessita difensive che comportano la militarizzazione
degli insediamenti in eta bizantina, 1’antico porto di Caorle e il suo abitato sarebbe stato
spostato dalla linea di costa e rifondato come castrum [12].

Alcune informazioni interessanti provengono dagli scavi condotti all’interno
dell’attuale abitato di Caorle [17]. Questi hanno restituito tracce di diversi successivi eventi
alluvionali e di opere di sistemazione idraulica che testimoniano il delicato equilibrio
idrogeologico dell’area in un arco di tempo compreso fra I’VIII e il XIV secolo. I dati di
scavo mostrano che problemi di tipo idraulico continuarono a caratterizzare Caorle anche
nelle epoche successive. Opere di sistemazione spondale e continui innalzamenti dei suoli
risultano inquadrabili fra la fine dell’epoca medievale e I’inizio dell’eta rinascimentale e
sembrano testimoniare una nuova fase di instabilita, prevalentemente riconducibile alle acque
interne (fiumi e laguna).

A partire dall’etd moderna (XVI secolo) compaiono le prime rappresentazioni
cartografiche, le quali, oltre a testimoniare le trasformazioni dell’assetto territoriale,
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permettono di identificare elementi cospicui del paesaggio edificato, in parte riconoscibili
anche oggi. Le foto aeree e le immagini acquisite con il drone hanno consentito di individuare
alcune anomalie localizzate lungo il litorale di Ponente, interpretate per confronto con le
mappe antiche. Nel 1691 (mappa di Iseppo Cuman, Paolo Rossi, Angelo Minorelli, Gid
Antonio Cornello — medesimo Archivio e sezione citati sopra, Livenza, D11) I’abitato viene
ritratto con una sorta di palizzata continua a protezione del lato rivolto verso il mare
dall’azione erosiva delle acque, che probabilmente si ¢ fatta piu aggressiva come diretta
conseguenza dell’azione di diversione delle foci del Tagliamento e del Livenza. Nella mappa
di Caorle di anonimo del XVII secolo (fig. 4) compaiono una serie di strutture aggettanti
verso mare, contraddistinte da una serie di numeri e lettere, che sembrano disegnate con la
medesima caratterizzazione della palizzata di conterminazione della sponda. Se ne puo forse
dedurre che si tratti di opere realizzate tramite palificazioni lignee. Verso Ponente una serie
di palificazioni probabilmente delimitava il Porto di S. Margherita con lo sbocco a mare del
Livenza. Dubbia rimane la funzione degli altri manufatti, forse interpretabili come moli per
I’ormeggio di imbarcazioni, se non come presidi di difesa dal mare. Un’altra mappa, del 1728
(fig. 5), fotografa una situazione simile. In quest’ultima, tuttavia, le strutture aggettanti verso
mare appaiono differenti come rappresentazione grafica e sono etichettate solamente con
indicazioni numeriche. La comparazione fra le due carte suggerisce che qualcosa, nell’arco di
tempo che le separa, debba essere cambiato. Per quanto non suffragata allo stato attuale da dati
storico-archivistici, si puo azzardare ’ipotesi che le preesistenti strutture in materiale deperibile
siano state sostituite verso la fine del XVII secolo, o gli inizi di quello successivo, con opere
piu durature, forse in materiale lapideo. Non ¢ chiaro se tali presidi abbiano mantenuto o
meno la funzione originaria. Rimane del tutto da verificare se almeno una parte delle anomalie
individuate dal telerilevamento possa essere riferita agli elementi ritratti nella cartografia
storica. Se cosi fosse, 1’ipotesi sopra esposta potrebbe suggerire un termine post quem per
I’inquadramento cronologico dei manufatti ed aiutare a comprendere la portata dei fenomeni
erosivi innescati lungo la costa a fronte delle azioni intraprese per tentare di porvi rimedio.
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Figura 4 - Dettaglio di una mappa del XVII secolo, (ASV, Miscellanea Mappe d. 100) con le
strutture di difesa realizzate lungo 1’abitato e ad est dello stesso.

Figure 4 - Defense structures built along the coast, nearby Caorle, as represented in a 17th
cent. map (State Archive of Venice, Misc. Mappe d. 100).
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Figura 5 - Dettaglio della mappa di Lorenzo Boschetti del 17283, con i pennelli e opere di
difesa realizzate lungo il tratto costiero dell’’abitato.

Figure 5 - Defense structures built along the coast, nearby Caorle, as represented in the 1728
map realized by Lorenzo Boschetti (detail).

La lettura della cartografia storica e la sovrapposizione della Carta Geomorfologica
della Provincia di Venezia [4] forniscono alcuni elementi utili anche per inquadrare il settore
in cui sono state rilevate le anomalie 16 ¢ 17. La posizione di queste lineazioni risulta
prossima a quella di un’antica bocca portuale, forse da identificarsi con ’uscita a mare del
canale Palangon, riportato nella cartografia d’eta moderna (Fig. 6).

Conclusion

La ricerca condotta fino ad oggi, nell’occasione di uno studio finalizzato alla tutela
archeologica preventiva del territorio, ha inaspettatamente portato all’acquisizione di alcuni
dati potenzialmente utili per meglio comprenderne 1’evoluzione.

La prospettiva offerta dal telerilevamento offre oggi la possibilita di leggere le
residue tracce sepolte, o sommerse, del paesaggio antico, che non sempre sono direttamente
riconoscibili  dall’osservatore “terrestre”. Questi dati, sovrapposti alle antiche

3 Immagine gentilmente fornita dall’arch. Pier Paolo Gusso, riproduzione di una mappa conservata
presso I’ Archivio di Stato di Venezia.
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rappresentazioni cartografiche, hanno permesso di avanzare altre ipotesi sulle trasformazioni
subite nei secoli dall’abitato di Caorle e dalla fascia costiera. Tali risultati, per quanto parziali
e preliminari, spingono a ritenere che il metodo di studio intrapreso, basato su una ricerca
multidisciplinare, possa risultare proficuo. Purtroppo, nel momento in cui questo contributo
viene scritto, ’emergenza sanitaria legata alla diffusione del virus Covid-19 ha costretto a
sospendere le ricerche. E auspicabile tuttavia che nuove campagne di rilevamento da drone,
seguite da ricognizioni subacquee di verifica, possano essere a breve condotte, in modo da
raffinare ed allargare la base dei dati disponibili.
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Figura 6 - Particolare della mappa del Lombardo Veneto del 1833 (Istituto Geografico
Militare dell’.LR. Stato Maggiore Generale Austriaco, Fg. 4G).

Figure 6 - The Caorle coast, as represented in the 1833 map of the Lombard-Venetian Reign
(Military Geographical Institute - I.R. Austrian General Defense Staff, Fg. 4G).
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ALONG THE CAERETAN COAST AND FORWARD ON

Patrizia Tartara
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Abstract — The territory along the coast north-west of Rome, still well preserved; in the
Etruscan period was for the most under Caere control; it had the three important ports. The
territory of Caere has been analyzed for a long time now, through an historical-topographic
analytical study of the traces of archaeological remains. The research has been carried out by
use of historical and recent aerial photographs and glass slides, last but not least the
contribution of the monitoring aerial flights operated with the Carabinieri Helicopter Group
of Pratica di Mare.

Introduction

The territory along the coast north-west of Rome is still well preserved; in the
Etruscan period it was for the most under Caere control, which had three important ports:
Punicum (Santa Marinella), Pyrgi (Santa Severa) and Graviscae (Porto Clementino). Later it
had gone under Roman control and its rural district as well. The territory of Caere has been
analyzed for a long time now, through an historical-topographic analytical study of the traces
of archaeological remains, specially related to the wide necropolis that are a characteristic of
this site, howsoever able to have a rather satisfactory view of the historical landscape, where
possible. The research has been carried out by use of historical and recent aerial photographs
and historical glass slides, last but not least the contribution of the monitoring aerial flights
operated with the Carabinieri Helicopter Group of Pratica di Mare in collaboration with the
General Headquarter of the Nucleo Tutela Patrimonio Culturale of the Carabinieri. During
such flights has been possible to take a large amount of oblique images with Cultural Heritage
remains, both on land and into the sea.

Material and methods

Primary need is to take a census of the cultural heritage evidences known but
particularly unknown, of the area taken into interest. In relation with the history of the coastal
territory, a detailed study of the territory of ancient Caere has been dedicated to the
topographical definition and the correct geographical positioning of every archaeological
traces relating to its extensive necropolis and ancient road-network. This study initially
involved the two plateaux of Banditaccia and Monte Abbadone. Subsequently, it was
extended in the direction of the coast, SSE and NNW as far as Pyrgi (today the Castle of
Santa Severa); it is still in progress. The maps used were those best suited for geographical
positioning (in particular, those for the Regione Lazio, 1:10 000 scale). Analysis of historical
and recent aerial photographs from different archives, with additional monitoring flights over
areas of risk help to obtain an historical perspective of the territory and the coast to help the
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protection of cultural heritage remains and of the few spots (fragments) of historical
landscape. The first aim of this case study is the reconstruction of this territory in the past, as
it has been occupied and used by ancient inhabitans: from the city to the two ports of Pyrgi
and Alsium, along the coast and of course the vaste necropolis. At the beginning of the
research have been collected all the photographs since 1929 till today and consequently have
been given an interpretation to all the traces of archaeological evidences that later have been
geographically positioned on the cartography.

The IGM 1930 aerial photographs (glass slides 13x18 preserved at the Istituto
Geografico Militare of Florence, IGM) are the most interesting for this kind of research. They
can allow us to have a picture of the territory very close to the ancient time. It has been well
preserved till the introduction of mechanical ploughs (during 60ties) to cultivate fields. A
mosaic had been created from more than 40 photograms (fig. 1). The restitution of the vast
number of traces evident in those aerial images of 1930, which were positioned upon the map
(fig. 2), allows a good global vision of the archaeological patrimony area and a (currently
partial) reconstruction of the ancient landscape.

The necropolis, on the two sides of the large plain of the inhabited area of the ancient
city, make evident the global aspect of the complex, which consisted of the urban area and
very extensive monumental necropolis flanking (or rather surrounding) it. These burial areas
extend along the major axes of communication as far as the coastline and ports, with nuclei
of various sorts of tombs or large isolated tombs. The excellent definition of the images 1930
also allows the reading and restitution of even the accesses (dromoi) and sometimes the burial
chambers of the individual tumulus, as well as the primary and secondary road-system, both
related to the necropolis and to the network of the territory and the cost. The global result of
the graphic reconstruction based upon objective data deriving from photographic
interpretation and systematic positioning, presents a situation quite different from the image
of the archaeological area that is today available to the visitor as representative of the ancient
city. This last is substantially constituted by that portion of the monumental necropolis of
Banditaccia, systematised and able to be visited, in front on the medieval village and the
castle on the acropolis (which are possible to be visited as much as the interesting Museum)
and the modern inhabited area, which is partially overlaps the urban area of the ancient Caere.
The monumental archaeological area that people visit is in fact but a minute fraction (roughly
10 %) of the ancient burial zone, most of which is preserved and able to be measured. The
necropolis are mainly those of Banditaccia, Monte Abbadone, Polledrara and those less
known of Macchia della Signora, Monte Abbadoncino and il Sorbo, the vast burial area at
the base of the acropolis, where systematic excavations and fortuitous discoveries have
documented even the most ancient phases of the necropolis. Consequently, the visitor does
perceive them as obvious parts of a single, enormous monumental complex that is exceptional
for its extent and in terms of its structural evidence for ancient Italy, which only in a little
part, it should be remembered, is for some years now been listed amongst UNESCO sites.

On an aerial photogrammetic photograph of 2001 (fig. 3) it is possible to observe
the modern and often unplanned urbanization: in comparison with the mosaic of the territory
in 1930, we can appreciate as a big portion of the historical patrimony and the landscape have
been cancelled. Thus much of the evidence have been obliterated by urban development, and
the density of constructions has destroyed any possibility of the “appreciation” of the
surviving monuments. Even in this instance, a good knowledge and a detailed census of the
archaeological patrimony would have permitted a more rational urban development.
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Figure 1 - Mosaic: photographs IGM 1930. The ancient city, the necropolis and part of the
territory as far as the sea.
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Figure 2 - Restitution of the traces (in red color), by P. Tartara.

Along the coast, beginning from the area of Fiumicino and its surroundings towards
north, we find the Roman city of Ostia antica, still very well preserved and built with very
good materials; it is less valorized than what would be possible. In fact, it would be useful,
for instance, to organize small buses for little groups of tourists to be brought from the
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Figure 3 - Cerveteri and the layout of the territory, with the new centres of urbanization
(Cerveteri, Cerenova / Campo di Mare, Ladispoli, Valcanneto), in 2001.

Fiumicino airport to visit it. There are many people in transit at the airport, waiting even
several hours to continue their flight to the final destination.

At the end of the runways of Fiumicino airport (after the Macchine Idrovore di
Maccarese), there is the WWF Oasis of Macchiagrande. Past the little town of Fregene, in
the area of Maccarese, the ancient coastal dune it is no longer very appreciable: intensive
cultivation of carrots like other types of vegetables have caused the leveling of the terrain,
cancelling the historical sites of many roman farms and villas that where built on it. A roman
coastal dune road was even present, known by ancient sources. The watch tower of
Maccarese, close to the beach, and the old village of Maccarese with the ancient castle of
San Giorgio are very characteristic to be valorized, even for the biological products of the
several farms in that area.

Corresponding to the coast, just a bit in the inside of the land, there is the beautiful
castle of Torrimpietra (Albertini-Carandini property). The name derives from the nearby
tower located on a large boulder (Torre in Pietra), which later became Torre Pagliaccetto,
from the name of the farmer who worked a magic. The first mention of the property is in a
bull of Pope Leo IX of 24 March 1053. It had several owners, then in 1620 it became the
property of the Falconieri, to whom the current appearance is due. The building has a central
body and two towers with Ghibelline battlements. It was restored in the 18th century. Of
great value are the church and the great staircase on the main floor of the castle made by
Ferdinando Fuga and the internal frescoes by Ghezzi.
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North of the modern village of Passoscuro it is visible the watch tower of Palidoro.
Just beyond, during a monitoring flight with the Carabinieri Helicopter Group of Pratica di
Mare, it has been possible to take some oblique photograph of an ancient canalization
perpendicular to the coast. Coming from the inside, it ends with a semicircular basin. A little
artificial pool is connected to it; on the north side of this last one it is visible the trace of a
particular building, probably seventeenth century Just ahead, after the mouth of the river
Statua, it is visible part of the large roman villa of Marina di San Nicola, close to the beach,
still not completely excavated.

Here again, just a bit in the inside of the land, a fortified farmhouse is visible in its
current XIV century structure, with subsequent additions; probably built on Roman remains.
The central body is fortified by 4 corner towers with battlements. Located along the Via
Aurelia, it was a stopping point for travelers.

Carrying on along the coast the well known castle of Palo faces the sea with the
close houses of the ex Villaggio dei Pescatori, both surrounded by the green area of the
Natural Oasis Bosco di Palo.

Figure 4 - A) The roman maritime villa of Grottacce; B) Torre Flavia.
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After the town of Ladispoli, the ancient Torre Flavia was almost into the sea (fig. 4,
B), bombed during the last Second World War and now protected by breakwater. Built on
the second half of the XVI century (as one of the 61 watch towers system, due to the
reorganization plan for the defense of the coast desired by the Papal States) on the remains
of a roman maritime villa, its name is due to the cardinal Flavio Orsini, owner of the entire
property until the town of Cerveteri. In 1674 the whole property was sold to the Marquise
Ruspoli.

Close to it to the north, there is an interesting green area: the Monumento Naturale
Palude di Torre Flavia, visible, as it was, also in some historical aerial photographs IGM
1930. It represents the last fragment of the marshes and swamps that were to extend also to
the area now occupied by the town of Ladispoli.

Passed the historical military airport of Furbara, still in use, there in another green
area: the Riserva Naturale di Macchiatonda.

Along the modern via Aurelia, on the south side, during a monitoring flight it had
been possible to identify some traces of a villa (fig. 5); the traces seem to belong to residential
structures (and baths?), probably Roman in date, that lie to the East of the colony of Pyrgi.
Close to them, other traces of structures linked to the previous group, probably storehouses
and a cistern.

Further on is visible the beautiful castle of Santa Severa faceing the sea (fig. 6).

The castle and the small fortified village maintain the form of the roman colony of
Pyrgi (since 264 a. C.). Into the sea are visible the remains of the structure in tufa blocks
(fig. 6), related to the ancient channel-port. Some other structures are perceptible under the
surface of the water (fig. 7).

R S T L : 1 Fhm Wy

B) Traces of residential structures (and baths?), probably Roman in date, that
lie to the E of the colony of Pyrgi.

B1) Trace of a structure linked to the previous group.

B2) Trace of a structure (cistern?).

Figure 5 -
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Figure 6 - The castle of Santa Severa and the structure in tufa block.

Figure 7 - Some other structures just under the surface of the sea, on the east corner of the castle.

Just a few dozens of metres to the south, lie the etruscan temples of Pyrgi in a
wonderful preserved bay. An old Etruscan road joined the port to the ancient city of Caere;
it was almost 9 metres wide.

Further on towards north, the remains of the roman villa of Grottacce are visible
between the via Aurelia' and the sea, strictly surrounded by modern urbanization (fig.4 A)
and in part covered by the sea, as shown by the semicircular structure and the other close
structures of the maritime villa.

Along the coast, almost passed the town of Santa Marinella, shortly after the Yacht
Club Castrum Novum, the remains of another roman maritime villa are visible into the sea,
sometime just surfacing (fig. 8).

Even further ahead, at Punta della Vipera, other remains of a huge roman maritime
villa with “peschiera” are visible underneath the surface of the sea; they are still well
preserved, (fig. 9).

Last but not least, the remains of a roman maritime villa are visible in the north
sector of the Civitavecchia port; close to them, some remains of tombs excavated into the
rock. They have been almost cancelled by the urbanization related to the port and to the sea
activities, (fig. 10), but actually preserved.

' To be added to the information about the territory is the presence of several “stations” or place where
to change horses and rest for a while, like a sort of medieval "osteria" situated along the ancient route
of the via Aurelia. Some remains of them are still visible in Casal Bruciato (Aranova) and at Statua.
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Figure 8 - Remains of a roman maritime villa shortly after the Yacht Club Castrum Novum.

Figure 9 - Punta della Vipera, remains of a huge roman maritime villa with “peschiera”.
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Conclusions

I want to clarify that I made the choice not to write the Discussion but to insert more

images. I will say that it would be useful, for instance, to organize small buses for little groups
of tourists to be brought from the Fiumicino airport to visit all those. As already said, there
are many people in transit at the airport, waiting even several hours to continue their flight to
the final destination. A strong work should be done to create a network to preserve and
valorize them all, allowing people to appreciate the cultural heritage along this sector of the
coast. But the primary need is knowledge.
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Abstract — The Ligurian area has always been identified as an important district for
technical and scientific experimentation in the scuba diving activities, which today still
represent a strategic sector for the regional economy and touristic development. Underwater
archaeology also needs the convergence of many scientific, technological and management
aspects. In this field many competences and technologies are called to cooperate:
archaeologists, historians and botanists, geologists, architects and engineers, technical
divers and contractors, public institutions and research foundations, all these different skills
are required in order to create a connection between land and sea.

The Soprintendenza of Liguria has always given a particular attention to
underwater archaeology and still today it pursues clear and specific aims: design, build,
manage and increase competences and technologies that can be able to contribute to the
regional and cultural development. The experience reached in Liguria by many years,
leaded our activities of protection, research and valorization in order to develop a network
of integrated archaeological sites and naval museums. On land this project provides two
new museums in the cities of Albenga and Imperia that will be connected with a series of
exhibitions and conferences.

The activities carried out by the museums are closely linked with the valorization
and the research of the archaeological sites at sea. Several programs have been developed,
implemented and tested with the achievement of making possible underwater tourism on
archaeological sites (roman wreck of Albenga, Imperia, Lerici and Portofino). The idea of
opening to the public these important wrecks, in addition to create new opportunity of
territorial promotion, has ensured the effectiveness of the monitoring over archaeological
sites, always vulnerable to external damages.

At the same time by improving protection and valorization on our underwater
cultural heritage, the Soprintendenza of Liguria carried out new researches, such as the
resumption of digging activities on the roman wreck of Albenga (2019), an important
excavation campaign with saturation diving technique thanks to the cooperation of the
Italian Marina Militare on the napoleonic armed tender of Capo Noli (2018) and the survey
of two new sites in the area of Portofino, consisting of a wreck charged with gallic
amphoras and a Genoese commercial ship of the XVIth century.

Introduzione

Nel panorama nazionale ed internazionale la Liguria costituisce da sempre un
distretto di sperimentazione tecnica e scientifica nel campo della subacquea, attivita che
ancora oggi rappresenta un settore strategico di crescita imprenditoriale e turistica.
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L’archeologia subacquea ¢ un momento di sintesi di molteplici aspetti scientifici,
tecnici e gestionali. Nel campo dei beni culturali sommersi sono chiamate infatti ad operare
professionalita e tecnologie altamente specializzate: archeologi subacquei, restauratori e
storici, sommozzatori e tecnici, ingegneri e architetti, informatici e imprenditori, enti locali
e istituti di cultura, tutte figure funzionali alla creazione di percorsi culturali che permettano
la connessione tra I’ambiente subacqueo e la terraferma.

Per questo la Soprintendenza della Liguria dedica particolare attenzione
all’archeologia subacquea, perseguendo chiare e concrete finalita: progettare, costruire,
gestire ed implementare luoghi, professionalita, tecnologie che possano contribuire allo
sviluppo culturale e turistico del territorio. L’esperienza maturata in Liguria, una terra
tradizionalmente legata al mondo della subacquea e dell’archeologia da campo, ha guidato
le attivita di tutela, ricerca e valorizzazione nello sviluppo del progetto di una rete integrata
di siti e musei legati all’archeologia subacquea e alla storia navale.

Sulla terraferma le tappe di questo percorso sono la progettazione e 1’allestimento
dei nuovi musei di Albenga (SV), Imperia e S. Stefano al Mare (IM), Santa Margherita
(GE) e Isola del Tino (SP), mentre a mare la valorizzazione dei contesti archeologici; per
questo sono stati progettati, sviluppati e testati programmi di gestione per I’apertura alle
visite delle navi romane di Albenga, dei relitti di Imperia, Lerici, Bogliasco e Portofino.
Questo impegno, oltre alle finalita di promozione culturale e turistica, ha garantito alla
Soprintendenza una piu attenta e costante attivita di tutela su siti ad alto rischio, oggetto
negli anni di ripetute attivita clandestine.

Contestualmente alle attivita legate alla tutela e alla valorizzazione del patrimonio
sommerso, la Soprintendenza ha necessariamente sviluppato un’intensa attivita di
monitoraggio e ricerca, che ha portato in questi ultimi anni alla ripresa delle attivita di
indagine archeologica sulla Nave Romana di Albenga (2015-2019), alla collaborazione con
la Marina Militare per la realizzazione della campagna di scavo in saturazione sul sito della
Lancia armata di Capo Noli (2018), al rilevamento e alla campionatura di una serie di nuovi
relitti ai piedi della falesia di Portofino (2018-2019) e nell’altofondale della costa ligure di
Levante (Relitti Isola del Tino 1-2 e S. Margherita 1).

Siti archeosub e musei della Liguria. L’attivita di gestione,
ricerca e promozione.

Ad oggi in Liguria sono oggetto di specifiche disposizioni di tutela tramite
ordinanze dell’Autorita Marittima venti relitti di interesse archeologico; tra questi ben
quindici sono oggetto di progetti di ricerca e valorizzazione.

Partendo dal Ponente Ligure i primi due siti che incontriamo sono il S. Stefano 1 e
I’Imperia 1, due relitti con anfore vinarie della tarda eta repubblicana; il primo ¢ stato
scoperto nel 2006, mentre il secondo ¢ frutto di una complessa indagine dei Carabinieri
(Operazione Nemo) del 2013. Sebbene i due relitti giacciano a profondita significative (-58 m
e -50 m), sono entrambi aperti alle immersioni tecniche ricreative gestite dai diving locali, tra
cui il Nautilus di Davide Mottola, autore della scoperta del S. Stefano 1. Questa stretta
collaborazione con i nuclei subacquei delle Forze dell’Ordine e con gli operatori locali ha
consentito il monitoraggio costante dei siti, il loro rilevamento e I’acquisizione di
significativi reperti poi confluiti, accanto alla nave a dolia del Golfo Dianese (fig. 1) e al
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Leudo del Mercante di Varazze, nel nuovo Museo Navale di Imperia [1, 5 e 8]. Una sezione
importante della nuova sala dedicata all’archeologia subacquea di questo museo (Sala Nino
Lamboglia) prevede, inoltre, 1’esposizione dei reperti frutto delle indagini dell’Operazione
Nemo; si tratta di oggetti che provengono dai fondali dell’Imperiese che, grazie alle
ricerche successive, ¢ stato possibile ricondurre ai siti di provenienza, permettendoci non
solo di arricchire le conoscenze scientifiche sui contesti archeologici, ma anche di comunicare
alla cittadinanza il giusto significato e valore degli oggetti illecitamente trafugati.

Figura 1 - Museo Navale di Imperia. Sala Nino Lamboglia. Il relitto a dolia del Golfo
Dianese.
Figure 1 - Naval Museum of Imperia. Nino Lamboglia’s hall. The dolia’s wreck of Diano
Marina.

Passando alla provincia di Savona, troviamo il Museo Navale di Albenga e il
costituendo Parco archeologico subacqueo di Albenga e dell’Isola Gallinaria, culla e sede
tra gli anni ‘50 e ‘70 del secolo scorso dell’archeologia subacquea italiana, e oggi una delle
mete liguri piu frequentate dalla subacquea ricreativa nazionale e internazionale. In
considerazione di questa forte valenza storico territoriale ad Albenga ¢ stato sviluppato e
testato un modello di fruizione, riprodotto poi anche in altri contesti, che, partendo dalla
gestione e dalla tutela dei siti archeosub, si € progressivamente ampliato agli aspetti legati
alla valorizzazione e alla ricerca.

Il progetto ha preso spunto dal successo riscosso dalle prime aperture straordinarie
del relitto della Nave Romana di Albenga, una grande nave oneraria affondata all’inizio del
Isec. a.C. con un carico stimabile intorno alle 10 000 anfore. All’inizio degli anni ‘50 del
secolo scorso su questo relitto nasce e si sviluppa 1’archeologia subacquea italiana con il
Lamboglia; cio che rende unico ed affascinante questo contesto, infatti, non sono solo le sue
dimensioni eccezionali (si tratta ad oggi di uno dei pit grandi relitti romani del Mediterraneo),
ma anche e soprattutto il suo ruolo nella storia della disciplina; sulla sua superficie infatti
possiamo leggere tutte le lacune e le tracce di decenni di immersioni e ricerche che,
comunque, non hanno ancora svelato molti aspetti di questo importante sito archeologico [4].
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Figura 2 - Il relitto della Nave Romana di Albenga. Mostra fotosub organizzata dalla
Soprintendenza per promuovere 1’apertura delle visite sui relitti nel 2014.

Figure 2 - The Roman wreck of Albenga. Underwater photographic exhibition organized by
Soprintendenza to promote the openings of the wrecks.

A partire dal 2014 la Soprintendenza, in collaborazione con le autorita e le
imprese locali del settore, ha intrapreso un articolato programma di valorizzazione e
promozione, con I’apertura alle visite subacquee di tre relitti, la Nave Romana di Albenga,
I’Albenga B e il relitto delle Ardesie. Inizialmente lo sviluppo di questo progetto non si €
avvalso di alcun finanziamento pubblico, basandosi esclusivamente sul supporto degli
operatori commerciali (diving) impegnati nelle attivita di visita sui siti archeologici (fig. 2).

La gestione del parco archeo-sub si ¢ svolta grazie ad un percorso autorizzativo
concertato tra Soprintendenza e Capitaneria di Porto, che ha portato alla revisione della
vecchia normativa, all’ampliamento significativo delle aree autorizzate alle immersioni e
alla codifica di un protocollo informatico di gestione delle visite, banca dati indispensabile
sia alle esigenze di tutela e controllo, che di gestione e coordinamento delle visite
subacquee. Questo sistema di gestione, ormai collaudato, dall’estate del 2015 ad oggi (giugno
2020) ha permesso la registrazione di 28 230 immersioni, di cui 1514 sui relitti (relitti
Albenga A, B e Ardesie). Tra gli aspetti piu innovativi di questo sistema di regolamentazione
¢ la creazione di un sito web dedicato: al sito accedono i diving autorizzati tramite iscrizione
e password con scadenza annuale coincidente con la data di rinnovo delle autorizzazioni,
prenotando punto di immersione, orario delle visite e indicando il nominativo delle guide e
dei visitatori. La Soprintendenza e la Capitaneria vengono cosi informate giornalmente
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delle attivita svolte e hanno esclusivo accesso alla banca dati (sezione authority), sistema
che consente I’archiviazione e la gestione delle informazioni relative alle presenze e alle
statistiche complete dei siti di immersione e dei singoli operatori (fig. 2).

Grazie a questo programma di valorizzazione la Soprintendenza ha avuto la
possibilita di intraprendere, grazie al supporto dei diving locali e dei Carabinieri, indagini
conoscitive sui contesti archeologici, realizzando nel biennio 2016-2018 una campagna di
ripulitura superficiale e il nuovo rilevamento della Nave Romana di Albenga, operazioni
finalizzate a una piu approfondita conoscenza del sito e a una puntuale azione di tutela.
Nell’estate 2019 infine, grazie ad un finanziamento del nostro Ministero, sono finalmente
riprese le indagini archeologiche, interrotte nel lontano 1985; lo scavo si ¢ concentrato nella
zona del pozzo della pompa di sentina e i risultati ottenuti hanno permesso di raccogliere
nuove informazioni sulla nave e importanti reperti per il nuovo allestimento del Museo
Navale di Albenga. Il cantiere archeologico, realizzato dai tecnici subacquei della
Soprintendenza, in collaborazione con le Forze dell’Ordine, gli operatori dei diving
autorizzati e archeologi O.T.S., ¢ stato anch’esso aperto alle visite, riscuotendo un buon
successo di pubblico soprattutto tra gli stranieri [8 e 10].
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Figura 3 - Prospetto statistico delle immersioni svolte suddiviso per i diversi soggetti
autorizzati.
Figure 3 - Dives diagram.

All’attivita in mare si affianca sulla terraferma il nuovo progetto del Museo
Navale di Albenga, rimasto finora sostanzialmente immutato rispetto all’originario e
pionieristico allestimento del Lamboglia degli anni ’60. Il nuovo percorso, seppur
rispettoso dell’originaria impostazione che ne sostanzia I’intrinseco valore aggiunto,
prevede che la visita prenda inizio dall’androne di ingresso, con una piccola sala
introduttiva ad accesso libero ed uno spazio per le mostre temporanee, la prima delle quali
sara dedicata ai grandi lavori di dragaggio connessi alla costruzione della piattaforma
multipurpose di Vado Ligure (SV) [11]. Al primo piano, oltre alla sala di ingresso-
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reception, si colloca all’interno degli attuali spazi museali il blocco tematico dedicato al
Parco archeo-sub di Albenga e dell’Isola Gallinaria; ad esso si aggiungono due nuovi
ambienti dedicati alla storia dell’archeologia subacquea e alla tradizione ligure del Centro
Sperimentale di Albenga, nucleo operativo afferente all’Istituto Internazionale di Studi Liguri
che, a partire dagli anni 60 del secolo scorso, ha rappresentato la prima struttura operativa
italiana dedicata alla ricerca archeologica subacquea [3].

La realizzazione del nuovo Museo Navale di Albenga e ’attivita svolta sui siti del
Parco Archeosub costituiscono un progetto di valorizzazione integrato e unitario, in quanto
in futuro la gestione delle visite subacquee verra trasferita al Museo Navale con specifica
bigliettazione. Il progetto museale, anch’esso finanziato con fondi del Ministero, prevede
infatti, oltre ai necessari allestimenti (teche, pannellistica, apparati multimediali, restauri e
adeguamenti architettonico-impiantistici), specifici capitoli per la prosecuzione delle
ricerche e la realizzazione di percorsi di visita subacquei (reali e virtuali) sul relitto della
Nave Romana. L’attivita di indagine scientifica in altre parole si integra e fonde con la
progettazione, fornendo a quest’ultima i materiali necessari per la realizzazione del nuovo
allestimento e mutuando dalla stessa i fondi per le attivita di ricerca, restauro e
documentazione.

Le esperienze acquisite in sede istituzionale e 1’aumentata sensibilita maturata
dagli operatori subacquei, anche grazie alla progressiva definizione e strutturazione del
progetto di Albenga, ha consentito di sviluppare nuovi programmi di valorizzazione anche
nel Levante ligure. La segnalazione del sito di Bogliasco (GE) operata della Polizia di
Stato, ha aperto la strada anche in provincia di Genova all’apertura dei siti archeosub,
mentre la recente scoperta ad opera di due sommozzatori locali, Gabriele Succi e Edoardo
Sbaraini della societd Rasta Divers, di un nuovo relitto ai piedi della falesia del
Promontorio di Portofino (Portofino 3) ha creato I’opportunita per 1’ampliamento del
sistema integrato di tutela e valorizzazione all’Area Marina Protetta di Portofino, zona
anch’essa ad altissima vocazione subacquea.

In questo specifico contesto a partire dal 2016 la Soprintendenza ha svolto una
serie di interventi propedeutici volti alla verifica e al monitoraggio di due siti archeologici
(Portofino 2 e 3), anche in questo caso realizzati grazie al supporto degli autori della
scoperta. Si tratta di due relitti posti a breve distanza su un fondale di poco superiore ai 50 m
di profondita, estremamente interessanti da un punto di vista archeologico: il primo ¢ un
relitto di eta rinascimentale, curiosamente il primo scoperto nei dintorni del grande porto di
Genova, caratterizzato dalla presenza delle ancore e delle bombarde in ferro forgiato (fig. 4),
mentre il secondo presenta un raro esempio di imbarcazione commerciale romana di piccolo
cabotaggio con un carico di anfore a fondo piatto della prima eta imperiale.

La vicinanza reciproca e la posizione ai piedi della franata, nonostante la
significativa profondita, rendono i due siti particolarmente adatti al creazione di un percorso
archeo-naturalistico per subacquei tecnici, il cui progetto, grazie al supporto dell’Area
Marina Protetta, ha recentemente ottenuto uno specifico finanziamento all’interno del
programma transfrontaliero Interreg Marittimo IT-FR (Progetto Neptune); anche in questo
caso, parallelamente ai percorsi subacquei, si sta sviluppando in collaborazione con il
Comune di S. Margherita Ligure il progetto di un nuovo Museo del Mare che raccolga i
reperti provenienti dai relitti e promuova i percorsi e le potenzialita archeosub della zona.
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Figura 4 - 1l relitto rinascimentale
Portofino 2. Rilievo fotogrammetrico.
Figure 4 - Plan of the Renaissance
wreck Portofino 2.

Spostandosi ancora piu a Levante troviamo il sito della nave lapidaria di Cala
della Caletta di Lerici (SP) noto da tempo e oggetto negli anni di numerose campagne di
indagine archeologica da parte della Soprintendenza [6]; su questo relitto nel settembre
2017 ¢ stato firmato tra Ministero ¢ Comune un accordo quadro per la fruizione e la
promozione del sito sul modello sviluppato ad Albenga ma, per le caratteristiche del
contesto, si ¢ optato per un procedimento di gestione differente rispetto ai casi ingauni e
imperiesi. In questo caso il Comune, tramite una procedura ad evidenza pubblica, ha
individuato il soggetto a cui affidare la gestione delle attivitd di valorizzazione. Il
procedimento concluso nel 2018 ha previsto un bando comunale rivolto agli operatori
turistici-subacquei, invitati a presentare un progetto per la realizzazione di ormeggi,
pannelli informativi e percorsi didattici anche per subacquei diversamente abili.

Uno degli aspetti piu innovativi nel capo dell’archeologia sottomarina riguarda
infine la ricerca e la tutela dei relitti in alto fondale: si tratta di un campo d’azione che
prevede I’'impegno di complesse tecnologie e competenze, in dotazione esclusiva alla
Marina Militare ¢ ad imprese specializzate nel settore. E stato pertanto necessario procedere
ad accordi di collaborazione al fine di estendere le conoscenze archeologiche anche ai
fondali piu profondi. Questa attivita si ¢ sviluppata sui siti della Lancia armata di Capo
Noli (Finale Ligure — SV) e su alcuni relitti di eta romana del Levante ligure (Relitto di S.
Margherita, Relitto del Tino 1 e 2).
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Nell’estate 2018, grazie all’appoggio della nave Anteo della Marina Militare, ¢
stata svolta una impegnativa campagna di scavo in saturazione sul sito della lancia armata
di Capo Noli (-64 m), relitto di grande importanza storica riconducibile all’omonima
battaglia navale tra la flotta anglo-napoletana e quella francese del 1975, mentre grazie al
consolidato rapporto di collaborazione tra la Soprintendenza della Liguria e Azione Mare
dell’ing. Gay, fondazione con grande esperienza nel campo della ricerca in alto fondale, ¢
stato possibile procedere all’individuazione e alla documentazione di una serie di relitti di eta
romana. Tra le innumerevoli scoperte effettuate dalla Fondazione di Guido Gay infatti, due
ricadono all’interno delle acque controllate dalla Capitaneria di Porto di La Spezia, il Tino 1
(Daedalus 12) a 400 m di profondita (carico di anfore Greco-Italiche del III sec. a.C.) e il
Tino 2 (Daedalus 21) a -506 m (giacimento con anfore e ceramica di varie tipologie
affondato tra I e I sec. a.C.), mentre un terzo ¢ stato individuato al largo di Santa
Margherita a circa 700 m di profondita (Relitto Santa Margherita 1 — Daedalus 26) [9].

La storia della scoperta del relitto di Santa Margherita merita di essere ricordata in
questa sede come esempio virtuoso che bene illustra le potenzialita di una corretta
collaborazione tra operatori locali e istituzioni. Il 26 maggio del 2016, durante una battuta
di pesca ai gamberoni su un fondale di circa 700 metri di profondita, il peschereccio
Impavido di Santa Margherita salpava nelle reti 4 anfore romane. Con grande senso civico
il comandante Gianni Paccagnella denunciava immediatamente il rinvenimento
archeologico al locale Ufficio Circondariale Marittimo. Veniva quindi informata la
competente Soprintendenza che, a seguito di una prima analisi dei reperti, disponeva la
custodia delle anfore presso i laboratori dell’Area Marina Protetta di Portofino, al fine di
provvedere alle necessarie e preliminari operazioni conservative. Considerando inoltre le
difficolta di affrontare la ricerca del relitto sulla scorta delle informazioni desunte dal
percorso di pesca dell’Impavido, un tracciato GPS lungo una decina di miglia, la
Soprintendenza contattava 1’ing. Guido Gay, che nel settembre dello stesso anno riusciva a
localizzare e a documentare il relitto (fig. 5).

Figure 5 - Particolare del carico del relitto S. Margherita 1.
Figure 5 - Picture of the S. Margherita 1 wreck.
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Questi relitti in alto fondale sono quindi importanti contesti archeologici che
rischiano seriamente di essere distrutti dall’attivita di pesca a strascico, ma che oggi
riusciamo a studiare e proteggere. Grazie alle puntuali ordinanze e ad uno specifico sistema di
allarme satellitare messo a punto dalla Capitaneria di Porto di La Spezia ¢ possibile
identificare le unita navali che transitano in assetto da pesca sopra i fondali protetti e
procedere con sanzioni amministrative in caso di violazione delle prescrizioni e penali in caso
di danneggiamento. Contemporaneamente alle procedure di tutela, sono stati realizzati rilievi
dettagliati che ci hanno permesso di stimare le dimensioni dei relitti, numerare, posizionare
puntualmente all’interno del carico e procedere al recupero di una serie di reperti, necessari
per comprendere le caratteristiche archeologiche e la storia della nave: una campionatura
dettagliata delle differenti tipologie di anfore e delle varie forme della ceramica di bordo
entrera infine a far parte dei progetti di valorizzazione e dei nuovi allestimenti museali che
la Soprintendenza sta sviluppando a Santa Margherita e sull’Isola del Tino (SP).

Conclusioni

Uno degli ambiti in cui opera 1’archeologo subacqueo, strettamente legato come
abbiamo visto a quello della ricerca, ¢ la valorizzazione dei siti subacquei: in Liguria Albenga,
citta simbolo dell’archeologia subacquea a livello internazionale, ¢ stato individuato come il
luogo adatto per promuovere e sviluppare nuovi progetti in questo campo che, una volta
testati, sono stati replicati in altri contesti della regione. Valorizzare significa soprattutto
proteggere i siti archeologici, costantemente a rischio di depauperamento e distruzione non
solo per le azioni di prelievo clandestino, ma anche per le attivita di pesca non controllate e
le opere a mare: la presenza costante del turismo subacqueo, cosi come le campagne di
ricerca e sensibilizzazione pubblica, sono tra i pochi strumenti a nostra disposizione che, se
gestiti correttamente, consentano una tutela concreta in ambito sottomarino.

Recentemente, infatti, ampio spazio all’interno dei programmi di finanziamento
culturale della Comunita Europea ¢ stato rivolto alla valorizzazione dei contesti
archeologici sottomarini, nella consapevolezza che la fruizione dei siti subacquei attraverso
sistemi di gestione integrati permetta da un lato una piu incisiva azione di tutela da parte
delle Soprintendenze, e dall’altro un significativo arricchimento dell’offerta turistico-
culturale dei territori rivieraschi.

L’archeologia subacquea ligure, pertanto, non ha fatto altro che cercare di recepire e
sviluppare sul territorio regionale quelle che la Convenzione Unesco di Parigi del 2001 sulla
protezione del patrimonio culturale subacqueo, ratificata dall’Ttalia con la Legge n. 157 del
23/10/2009, i successivi dibattiti e le raccomandazioni espresse nel 2014 dall’Organo
Consultivo tecnico-scientifico della stessa Convenzione, definiscono come best practices:

- ogni iniziativa che, in conformita con le regole dettate dalla Convenzione, permetta un
accesso piu ampio e responsabile del pubblico al patrimonio archeologico subacqueo;

- la fruizione non intrusiva dei beni culturali sottomarini da parte delle imprese locali e
del turismo subacquei, nell’ottica anche di un miglioramento delle potenzialita di tutela
e salvaguardia dei siti;

- lo sviluppo di progetti museali, pubblicazioni e prodotti multimediali.

Le istanze richiamate dalla Convenzione di Parigi, ribadite anche dalla Convenzione
di Faro del Consiglio d’Europa del 2005, impongono alle Istituzioni un sempre maggior
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sforzo, non sempre agevole in verita, verso la pit ampia collaborazione di tutti i livelli sociali
nell’ambito della definizione e della gestione del nostro patrimonio culturale. Questo approccio
per essere sostenibile prevede da un lato la ricerca di forme di gestione inclusive, anche di
natura manageriale, del patrimonio culturale subacqueo, dall’altro una tensione costante verso
la diffusione delle conoscenze, delle pratiche e della cultura specifiche della tutela dei beni
culturali. Nel settore dell’archeologia sottomarina la Liguria rappresenta sicuramente un
territorio privilegiato per vocazione, tradizioni e collocazione geografica, e proprio per questo
la Regione sta sviluppando il progetto di un Distretto Ligure della Subacquea, ma ¢ ormai
evidente come ’evoluzione della societa e con essa delle nuove generazioni di subacquei
guardino al mondo sommerso con una maggiore consapevolezza e rispetto, stimolando e
favorendo la progettazione di nuovi sistemi di gestione sostenibile delle sue risorse.
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1. Introducing coastlines and landscapes

Coastal areas are strategically important in the Mediterranean as they perform
natural, residential, recreational and commercial functions of particular relevance. Their
protection and development must therefore take into account the physical, environmental
and cultural characteristics of their territory and of the society that uses and manages them.

From a geographical point of view, coastlines are an evident border while
approaching the land from the sea, whether by a conqueror in the past, or by a tourist at
present. They mark a transitional zone between inland and outland, revealing the delicate
equilibrium between environmental and human needs (Pungetti, 2012). However, often
resource consumption along the coast prevails over the need to conserve biodiversity and
marine ecosystems. In addition, natural dynamics on coasts, alongside human dynamics,
are visible with bradyseism, coastal erosion, soil contamination and desertification.

From a landscape point of view, coastal landscape types vary from natural to
seminatural, from recreational to urban. Coastal landscapes have been transformed during times
to accommodate human needs, and only a few areas of the world present intact natural features,
generally conserved by natural reserves, parks and marine protected areas. Merely coastal
landscapes are nowadays seminatural, but a great deal of them have been urbanised and used for
tourist, trading and residential purposes, causing several problems to their fragile ecosystems,
which require more protection and recognition. Hence the complexity of these issues calls for
the involvement of a variety of disciples before tackling the problem properly (Pungetti, 2017).

This is the reason why it has been chosen to expand the Session of the VIII
International Symposium on Mediterranean Coastal Monitoring to a diversity of topics that
go from natural, socio-cultural, economic and legislative aspects of coasts, to their various
forms of anthropisation and environmental restoration. Accordingly, a link between
geography and landscape has been proposed, allowing the comparison between two
disciplines so relevant for both land and sea.

This Session on Coastline Geography and Coastal Landscapes includes,
therefore, works dedicated to a) the geography of coastal strips, and b) the dynamics of
landscapes in the Mediterranean Basin. From the history and description of coastal
landscapes, the session expands to its planning and integrated management of coastal areas,
aiming to provide an interdisciplinary discussion on the above topics, and to suggest ideas
for the conservation and development of coastlines and their landscapes.

2. Between nature and culture

Marine ecosystems are very fragile in the Mediterranean for the continuous human
pressure they undergo. As shown in a research by Salaiin, Pioch and Dauvin, artificial reefs
are important tools to protect and manage these ecosystems. In fact, although they have been
originally used for fishery purpose, they have recently been used also in ecological
engineering to restore specific habitat functions in the Mediterranean France. For example,

FUP Best Practice in Scholarly Publishing (DOI 10.36253/fup_best_practice)

Laura Bonora, Donatella Carboni, Matteo De Vincenzi (edited by), Eighth International Symposium “Monitoring
of Mediterranean Coastal Areas. Problems and Measurement Techniques”. Livorno (ltaly) June 2020, © 2020
Author(s), content CC BY 4.0 International, metadata CCO 1.0 Universal, published by Firenze University Press
(www.fupress.com), ISSN 2704-5846 (online), ISBN 978-88-5518-147-1 (PDF), DOI 10.36253/978-88-5518-147-1


https://doi.org/10.36253/fup_best_practice
http://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/publicdomain/zero/1.0/legalcode
http://www.fupress.com
https://doi.org/10.36253/978-88-5518-147-1

they have been employed in eco-mooring, and as a substitute for natural reefs for diving
activities. In addition, they have been used to sustain artisanal fisheries and to increase fish
supply. As a result, the research has proved that artificial reef are also social tools for an
integrated approach of an ecosystem-based management of coastal areas.

A sound integrated approach calls, in turn, to Integrated Coastal Zone Management
(ICZM). This topic is also tackled by Tagarelli, Cantasano, Caloiero and Pellicone in a study
linking Natura 2000 and cultural heritage sites on the Calabrian coast, where natural and
cultural heritage are threatened by coastal erosion and human impact. This is evident in the
seaboard landscape, meant as the long, thin area of a region that is next to the sea (Cambridge
Dictionary, 1995). To overcome this risk, ICZM is urgently needed along these coasts to
bridge nature and culture without compromising their heritage.

It is indeed crucial not only to protect, but also to restore natural and cultural
heritage of coasts, especially in historic areas like the Mediterranean. To achieve this,
strategic vision and design scenery are necessary in planning for sustainability, as
accomplished by Pidala research on the Nebrodi coasts of Sicily. In the division of the coast
in three “macro dimensions”, i.e. beach, dunes and waterfront, comes forward the complexity
of the coastline, where natural and human activities intertwine and develop, shaping land,
shores and seas. Because of this complexity, mosaic landscapes are created, and when the
impact on the marine environment is strong, criticality and negative effects occur. The answer
is a new vision and a new scenario, which have foundations in the sustainability paradigm.

The complexity of mosaic landscapes emerges clearly in areas where territorial
dynamic is high. One of these is the harbour environment. As Russo points out, past planning
influence deeply the present and future coastal landscape and can alter its original feature
creating a type of mosaic landscape difficult to manage. The port of Salerno on the
Tyrrhenian coast is an example. Created in the Middle Ages, it deteriorated over time due to
problems of cover-up, first, and wrong orientation later, with massive landfill phenomena
leading to beach erosion. Therefore, a special regulatory plan has been developed, to carry out
multiple defence interventions by sheltered cliffs that filled the coast, resulting in a total
metamorphosis of the coastal strip. A coastal road has been also built for the new coastal
settlements, together with the railway line that has connected the port to the city railway,
halting ecological connectivity and dynamics.

Historical landscape developments are recorded in literature, mapping and images
(Rackham, 1986; Pungetti, 1996), as well as through oral traditions and stories. A story telling
experiment has been attempted by Ghersi in Capo Mele, on the beach of Laigueglia near Savona
in Liguria. With a series of research actions from the study of biodiversity to the transformation
of the beach, the research has explored material and immaterial resources regarding the place,
and has moved to a series of micro-interventions for the public. These have outlined a new way
to enjoy the beach, proposing different recreational and cultural activities, which make to reflect
on the dynamics of coasts, with their sensitive and eco-sustainable management. Consequently,
the initiative has conveyed to the beach the function of an active museum, a unique place
for testing and monitoring new mechanisms for the use, protection and narration of
landscape values, thus promoting socio-cultural development and biodiversity awareness.

The monitoring of cultural values is a topic which requires further development. An
effort has been made by De Marchi, Lalli and Mancini with the online monitoring of environ-
mental perception on the coast of Sicily. The Data Appeal Artificial Intelligence has been
employed analysing reviews of texts and scores on Tripadvisor and Google from less than a
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hundred public beaches in Sicily, in order to verify the level of cleanliness perceived by the
users, and the main factors that determine a positive or negative judgment in the general perce-
ption. The findings have resulted in the monitoring of environmental conditions using available
data posted online, which has then been processed and analysed by artificial intelligence.

The natural and cultural values of coasts and their landscapes should be not only
studied, but also disseminated to young and adults through education and training. A large
group of researchers (Altavilla et al.), has been involved in this task, carried forward
environmental training for the Italian Coast Guard, an operational organisation for marine
environmental protection. On top of standard teaching methods, i.e. face to face teaching,
remote classes, use of case studies, simulations and exercises, the group has experimented
hands-on training. This learning by doing has guaranteed the effectiveness of teaching, with
students’ involvement and experiential memory.

3. The other coast

Beyond the sea there is “the other coast”, not to be confused by the famous cartoon,
but to be spotted in the fresh water of rivers and lakes. In the new link between town and water
brought about by climate change, the rivershore shows new features. See level rise, thermal
waves and torrential rains will be more common in the Mediterranean, affecting systems of
coastal urban areas, for example the drainage system. To overcome this problem, Casu and
Zaccagna have suggested to rethink at the role of urban spaces, considering a Sustainable Urban
Drainage System for a more efficient management of the water cycle. This has led to a study on
the estuary of the Tagus river in Lisbon, redesigning the relationship between water and city,
with the purpose to make this urban area more resilient. Three scenarios have been proposed:
one related to land use planning, two related to design and infrastructural choices.

Lakes present also interesting coastal environments. The microclimate of Lake Garda,
for example, allows the growing of lemon houses along its coast, although located in north Italy.
The so called “limonaie” are ancient terraced citrus gardens that not only shape the landscape
of the lakeshores, but are repository of traditional culture and contemporary society. No longer
crucial for the economic sector, they have moved toward natural and recreational functions. In
this context, Cazzani and Barontini have offered an interpretation of Lake Garda limonaie as
anthropogenic, labour intensive, multifunctional landscapes. With their steep calcareous slopes,
local flora and fauna, bioclimatic adaptation and distinctive irrigation, this citrus cultivation play
a central role in the symbiotic relationships between man and nature. Therefore, to preserve
the fragility and peculiarity of the lake landscape, a holistic agro-eco-systemic perspective
should be developed, taking into account the cultural heritage of limonaie.

Biodiversity and anthropisation are also the characteristics of three coastal lakes of
Campi Flegrei near Naples. The deep link between nature and culture in this environment has
been illustrated in a recent research by Giudici, Jannuzzi, Patrizio and Pisani Massamormile.
Examining ancient literature, archacological remains and previous studies, deep changes of
this territory have emerged during the times. Geography, ecology geology, volcanology and
hydrology are the basis for studies of this type, which anyway need to move forward to
provide sound tools for integrated protection; this being a goal of this Symposium Session
too. In this spirit, after analysing problems of careless, lack of planning and engagement tools,
the need of restoring natural ecosystems and cultural landscapes has been highlighted by the
research, integrating territorial needs such as nature and culture conservation, quality of life,
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tourism and economy. Moreover, to succeed, stakeholders must be involved in actions for
waterflow recovery, nature conservation and landscape restoration.

4. Scenario for development and planning

Scenarios are the foundations for coastal development and planning. Hydrological
scenarios, for example, have been elaborated by Venudo, Rodani and Devescovi to explore
potential design strategies for the Low Friulian Plain. Aiming at investigating the complex
territorial transformation, the morphological history of a landscape unit has been described as
a blend of biological deserts and wrecks of endangered landscapes. On the basis that
hydrological risk represents an intrinsic and retroactive vulnerability of the area which could
be adapted and mitigated, there is a need to recover, restore and monitor the water margin
continuity through flooding strategies able to prevent future fluctuations. The foreseen
scenario can therefore form the base for an overall masterplan for the Friulian “deserts”,
aiming at its renaturalisation by means of preserving biodiversity and reducing fragmentation.
A new landscape, finally, can take shape, reconstructing the environmental continuity and
configuring the watershape within an ecological network for the Friulian deserts.

Development between infrastructures and innovation has always been a challenge in
coastal areas. An attempt to create scenarios of the port area of Trieste, seen as an incubator of
innovations, has been made by Bisiani and Savron with the objective to define a new
landscape able to enhance activities that can provide quality of life and employment
opportunities. In particular, a new landscape can be designed with modern technology, where
infrastructure and storage space, both physical and digital, minimize the presence of man,
configuring the logics of a new artificial living.

Scenarios for planning, moreover, are crucial in regional and local governance. The
theoretical scenario implemented by the municipal plans of the Romagna coast has been
recently analysed and discussed by Zullo, Fiorini, Marucci and Romano with the aim to
highlight how their forecasts can change the future settlement structure, especially in highly
urbanized coastal strip next to extremely fragile environments. New tools necessary for future
developments are indicated in a technological platform linked with the environmental
assessment procedures of plans for the optimised location of new settlements. Such
optimisation would provide afterwards a balance between tourist economy and ecosystem
preservation along the shores, with a strategically driven vision capable of directing territorial
policies, environmental regeneration and sustainable transformation in the long run.

Extreme littoralisation, furthermore, is a common trend of contemporary seashores.
The RE.CO.RD. project - Recycling strategies for the coastal sustainable waste management
towards E&D innovation - of the EC Interreg Programme, aims to develop new strategies to
arrest the environmental impact of economic activities linked to tourism in coastal areas. As
outlined by Epifania and Pollice, networking and governance play key roles in the sustainability
of coastline, and accordingly coastal developers have and active role for environmental
qualification, and at the same time for the sustainable development of coastal tourism. Hence a
multifunctional approach must be applied to coastal management of touristic areas.

It is not unusual to note indiscriminate soil and resources exploitation in favour of
land use, threatening very fertile coastlines. The paradox, as Mazzeo points out, consists not
of the lack of legislative or planning instruments for the regeneration of natural and agricultural
sites, but of the poor results they produce, the uncontrolled urban expansion, and a management
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completely indifferent to territorial risks. Despite this, possible intervention policies have been
proposed in the Domitian coast in north Campania to redevelop this territory.

A different planning experience is described for the Tuscan coast by Saragosa and
Chiti. With the objective of outlining the flows of energy in relation to the territorial structure,
a cross scale survey methodology has been applied to analyse which settlement configurations
can support quality of life. Future research development is however required to explore how
the designed solutions support resilience. Hence it would be useful to evaluate the degree of
adaptation and survival of species, and to find ways to manage through spatial configurations
the ecological flows within the morphogenetic processes of settlements.

Territorial planning is often implemented at two levels: strategic with guidelines,
and operational with plans. In harbour regions, the Strategic System Planning Document
belongs to the first, and the Port Regulatory Plan to the second. A methodology to identify the
port areas which influence the city has been proposed by Palano, Del Corona, Montioni, Pichi
and Scamporrino, measuring the degree of such interaction through indicators. The study has
formed the basis for the perimeter of the new port-city interaction areas within a Strategic
System Planning Document for the North Tyrrhenian Sea.

5. Tools for monitoring and management

Before embracing any territorial management process, monitoring is essential to
gather the necessary information on the state of the art of the territory involved. In turn,
monitoring and management require tools to carry out the process. Among these are data
bases, the foundation of any investigation. On this line, Esposito and Bosi have proposed a
database to support sustainable coastal zone management, namely the LaCoast Atlas. This
lays in the context of the LaCoast Project on land cover changes in coastal zones, i.e. a geo-
referenced database that constitutes a tool for integrated spatial analysis of policies. The
LaCoast Atlas database, built from Corine Land Cover database, Landsat images and desk
teamwork, has investigated coastline changes, meant to provide indicators for European
coastal zones management in order to support land use decision-making.

Mediterranean coasts, as well known, are under increasing human pressure, which
has degraded ecosystems and landscapes. A particular challenge is the control of marine litter,
which is causing increasing plastic pollution in our seas. Accordingly, a study aimed to
analyse and to quantify the abundance, weight and compositions of marine litter has been
carried out by a large research group (Corbau et al.) along two beaches of the Asinara Island
in Sardinia. Analysing the marine litter, it has emerged that plastic fragments, lolly sticks and
string are the most frequent type of debris.

The management of degraded material is doubtless a priority in the Mediterranean
Basis. Lolli, for example, has clearly highlighted how our seabed is full of debris. Their
removal from the seabed is imperative to maintain downflow conditions and land reclamation,
to guarantee coastal protection, and to ensure navigability and port accessibility. Nevertheless,
the fragile marine ecosystems are under threat by unsustainable dredging and management
operations. Dredged material, in fact, should not be considered just waste, but in some cases it
could be considered a resource. Further research and work, however, should be put forward to
develop this resilient concept.

The above validates the importance of a vision for the future management of
Mediterranean coastal settlements and landscapes. A synthesis among database, analysis,
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tools and outlook has been attempted by Scamporrino in a study aimed to overcome a rigid
zone planning, which has proved inadequate to manage Italian harbour transformation, in
favour of a quali-quantitative approach supported by the View Management method
consolidated in North Europe. Visual impact measuring instruments, accordingly, have been
used to measure the visual and scenic impact known as “View Management”. This method
can provide useful tools for the analysis, design and planning of urban and landscape
transformations at visual and scenic level, especially in the mosaic landscapes of coasts with
historical permanence. Their protection and valorisation are in fact significant to raise
awareness on local identity, cultural heritage and image of coastal settlements and landscapes.

6. Conclusions

The Session Coastline Geography and Coastal Landscapes of the VIII International
Symposium on Mediterranean Coastal Monitoring has demonstrated the key role that coastal
areas play in the Mediterranean Basin, not only for their natural and recreational role, but also
for their residential and economic purpose.

Mediterranean coastal landscapes, whether facing sea, river or lake, retain both
natural and cultural values which are often threatened by human activities. It is hence
necessary to protect these values, and to provide sound tools for ICZM, like up-to-date
databases, monitoring processes, participatory design and planning.

Research, however, has outlined that, despite serval legislative and planning
measures are in place, there is still the need to implement a broad vision, interdisciplinary
research, strategic planning and integrated management in order to protect, as well as to
develop, Mediterranean coasts and their landscapes.
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Abstract — The geographical structure of our country requires constant and punctual
environmental protection, which must be supported by operational components capable of
expressing specific skills and a widespread and qualified territorial presence. In this sector,
the laws that have followed over time have identified in the Coast Guard, an operational
organization committed to safeguarding the marine environment, up to the constitution, with
Law n. 179 of 31.7.2002, of the Marine Environmental Department, which represents an
added value to the surveillance and protection system. Environmental police duties require
qualified and specialized personnel. Therefore, it is necessary to integrate the "basic"
preparation, with "specialist” training in compliance with the high standards of a Q.M.S. of
training (UNI EN ISO 9001: 2015), which uses teaching methods advanced, classroom and
scheduled lessons (face to face and remote), case studies, simulations and exercises, but also
hands-on training. The latter methodology plays an important role since learning by doing
(Learning by Doing), even more than theory, guarantees the effectiveness of learning,
emotional involvement and the formation of experiential memory of learners.

Introduction

The Military Order Code includes the Coast Guard among the Corps' of Navy,
giving it a strong specialist connotation and entrusting it with public functions that take place
along the coasts and in the maritime spaces of national interest, for which it exercises
competences relating to the matters of the Ministry of Infrastructure and Transport for which
the law and other regulatory provisions provide for their direct attribution.

The Corps is also the recipient, even exclusively, of specific functions conferred by
other Departments, including the Ministry of the Environment and the Protection of the
Territory and the Sea and the Ministry of Agricultural, Food and Forestry Policies.

I Legislative Decree no. 15 March 2010, 66, "Code of Military Order" in art. 118, sanctions the division
into Corps of the officers of the Navy. The Corps of origin identifies the functions and competences as
indicated in the articles: 119 for the General Staff, 120 for the Marine Engineer, 122 for the Maritime
Military Healthcare, 123 for the Maritime Military Commissariat and 132 for the Harbor Master's Offices.
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The tasks assigned to the Corps are mainly attributable to five macro-sectors: the
"search and rescue of human life at sea and on the major Italian lakes"; the "command, the
governance of the ports and the performance of the functions of the Maritime Authority"; the
"protection of the safety of navigation, traffic and maritime transport"; the "protection of fish
stocks and supervision of fishing activities and supply chain"; the "safeguarding and
protection of the marine and marine-coastal environment".

The latter is a priority objective to be pursued, both for the wealth of the national
natural heritage, and for the significant social and economic interests involved in the use of
the related resources.

In fact, the geographical structure of our Country and the huge extension of the
coastline require constant and timely protection, which must be supported by operational
components capable of expressing specific skills and a widespread and qualified territorial
presence. In this sector, the law provisions issued over the years have identified the Coast
Guard as an operational organization committed to the protection of the marine and coastal
environment, up to the constitution, formalized with Law no. 179 of 31.7.2002, of the Marine
Environmental Department, which represents an added value to the surveillance and
protection system.

In relation to the aforementioned functions, the Corp performs the following tasks:

1. direction, pursuant to art. 23 of Law 979/1982, of the surveillance and control activities
for the prevention of pollution of marine waters by hydrocarbons and other harmful
substances, as well as for the detection of infringements of the relative standards;

2. surveillance, ascertainment and prosecution, pursuant to articles 135, 2nd paragraph, and
195, 5th paragraph, of legislative decree 152/2006, of the violations regarding illegal
discharges, wherever they occur, when they are liable to damage or to pose risks to
damage the marine and coastal environment, as well as infringements of legislation on
wastes, including the repression of illicit trafficking and illegal waste disposal;

3. surveillance, pursuant to article 19 of law 394/1991, of marine protected areas (MPAs)
and marine areas already recognized eligible for protection (future MPAs);

4. exercise of environmental police activities in accordance with current legislation [4].

Training, staff training and qualification

The multiple and articulated functions carried out by the Coast Guard in the
environmental field presuppose that the staff is conversant with legal and high technical-
professional issues and is capable to constantly cater for the necessary cultural and
professional updating, in order to be able to better address the current tasks and future
challenges of this complex sector.

The aim of this work is to illustrate, through the description of a case study, the
teaching methods followed, as well as the specialized components used in the "environmental
training” field, which arise from the guidelines of the Ministry of the environment and
protection the territory and the sea, as well as the programming and coordination of the
General Command of the Coast Guard.

Having regard to this it is wise to start from basic training, which is carried out for
Officers in the Naval Academy and for non-commissioned officers and graduates in the schools
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of the Navy of Taranto and La Maddalena. In these Institutes Officers are provided with the
knowledge and skills on the plane of education and instruction, intended, respectively, as
internalization of the cardinal principles of military status and as learning of the contents of general
culture and of the skills necessary to carry out effectively and efficiently the tasks that the military
will be called to perform, in each role of belonging, once sent to the future service venue.

In these early stages, the search for a balance between education and instruction
constitutes an important challenge for military training, although the two poles of instruction
and education, concerning respectively "knowledge-that" and "knowledge- how to be", must
be enriched with "knowledge-how". The latter is considered a student's need to "exercise and
refine the ability to think and imagine, to learn, to use knowledge and to act ...">.

Furthermore, in parallel with the aforementioned skills, it is essential to stimulate
and increase the so-called N.T.S. (Non-Technical Skills®) required to assume and maintain
military status.

Using these precepts, the Personnel Department ("Schools and Training" Office) of
the General Command, during the basic training activities, organizes annually, in favour of
the Corps Officers (Aspiring Ensigns) attending the Naval Academy, a training campaign,
with the didactic objective of introducing the basic principles of marine ecology,
environmental policing and remote sensing.

These campaigns entails the carrying out of practical exercises on the monitoring
and control of marine ecosystems, also envisage the collaboration of the General Command
Plans and Operations Department, with the use of specialist components and scientific
instrumentation in the availability of the Corps (air-naval, underwater and Mobile
Environmental Laboratories*) [5].

2 Cfr Ingrassia D. “Knowledge, Skills and Abilities” A reflection from knowledge to well-being in
"Leadership & Management" online magazine of 14.02.2017.

3 N.T.S. This term refers to "cognitive, behavioral and interpersonal skills that are not specific to the technical
expertise of a profession but are equally important for the success of operating practices in maximum
safety". The literature identifies seven that can be summarized as follows: situational awareness, decision-
making, communication, teamwork, leadership, stress management and ability to cope with fatigue.

4 The Ministry of the Environment and of the Protection of the Territory and the Sea, as part of the
program to strengthen the operational activities for environmental surveillance, has provided the Coast
Guard with two "vehicles" set up as Mobile Environmental Laboratories (LAM) and equipped with
equipment for performing "chemical, chemical-physical and microbiological analyzes" on fresh,
marine and "waste" water samples.

The instrumentation supplied to the L.A.M., used by highly qualified and specialized military personnel
of the Corps, allows sampling, both from land and sea, in the vicinity of discharges of urban and industrial
waste water streams or of water from purification plants. With regard to analytical determinations,
personnel capable of detecting the chemical-physical parameters in sifu using the multi-parameter probe
supplied and the loading of nutrients by using specific kits and ultraviolet/visible spectrophotometric
techniques. As far as microbiological analyzes are concerned, it is possible to evaluate the presence of the
Escherichia coli microorganism using the filter membrane method. The scientific component of the
Corps is also equipped with the fixed Environmental Analysis Laboratory named after the "CF (CP)
Natale DE GRAZIA", set up with cutting-edge instrumental equipment that will also allow the
qualitative and quantitative determination of metals and hydrocarbons in aqueous matrices.
Considering the peculiarity of the sector as well as the variety/complexity of the activities carried out
by the scientific staff of the Corps, it was decided to implement a quality management system compliant
with the requirements of the UNI EN ISO 9001 standard. The Laboratory gained the related certification
in 2013 (then renewed in 2016 and 2019, in compliance with the requirements of the new edition of the
standard - 9001: 2015) for the following field of application: "planning and execution of sampling
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The Official students, who are supported by highly qualified and specialized
teachers and tutors, coming from the Naval Academy (Remote Sensing Laboratory) and from
the Environmental Training Center "M.A.V.M. B. Gregoretti" of Livorno®, are involved in
carrying out "environmental monitoring®"activities [3] aimed at detecting potential
environmental offences.

This activity, carried out on the territory in "on job training" mode, is also liable to
be enhanced up to the real operational level, as it allows the Maritime Authority responsible
for the territory to participate and to gain the subsequent results. Therefore, this training
methodology may turn to a relevant benefit for the Public Administration in terms of
efficiency and effectiveness of its action.

Confirming the importance that the Coast Guard attaches to the education, training
and qualification of personnel, the aforementioned "Schools and Training” Office and
Specialized Training Center have been certified according to the UNI ISO 9001: 2015
standard of the quality management.

The Corps has also decided to adopt a "Training quality policy”, identifying
processes and procedures that comply with sector regulations and are suitable for ensuring
training based on standards goal-oriented towards continuous improvement.

The choice of using a quality management system responds, more generally, to an
increased awareness of the role that training plays in the exercise of the peculiar and multiple
skills of the Corp and to the desire to make this service as efficient as possible.

For logistical, operational and environmental availability, the aforementioned
monitoring activity, implemented during a training period, is carried out on Elba island, an
area that falls in the jurisdiction of the Coast Guard Office of Portoferraio (the venue of the
Harbour Master Head of Maritime Compartment), hierarchically dependent by the main
Regional Coast Guard Office, that is the Maritime Direction of Livorno (Leghorn).

The purpose of the training period is also to know and investigate, through activities
carried out directly on the territory, any environmental criticalities detected, qualitatively
and/or quantitatively, by the remote sensing systems supplied to the Coast Guard air vehicles.

At the same time, a Mobile Environmental Laboratory intervenes in the territory,
for the swift execution of the analyzes of the main pollutants in the aqueous matrices, together
with a nucleus of underwater operators of the Corps, provided with equipment for coring and
collection of sediments and/or sea water, as well as portable video-recording tools and
systems, such as the ROV (Remotely Operated Vehicle).

The results of the investigations carried out as part of the monitoring activity are
also examined by the Environmental Police Operational Unit (N.O.P.A.) of the
aforementioned Harbor Master's Office which, in the event of ascertaining criminal or

activities and water analysis for the surveillance and assessment of phenomena that may cause damage
or deterioration in the marine and coastal environment ".

5 Established since 15.9.2014, it was born from the need to harmonize and implement the
interdisciplinary training of staff, relating to subjects such as the environment and fishing, together with
the Institute's Corps services. Logistics and teaching aids have been designed to ensure efficient lessons
and effective support for theoretical and practical training programs. Since 2019, the Center has
achieved ISO 9001: 2015 certification in the "planning, execution and control of specialist training
activities for staff inside and outside the Coast Guard".

6 For the definition of "environmental monitoring", please refer to the following link of the European
Environment Agency (EEA): https://www.eea.europa.eu/help/glossary/eea-glossary/monitoring.
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administrative offenses, draws up, with the Official students, the consequent judicial police
acts. These activities, carried out on a yearly basis, allow to monitor the environmental
situation of the territory, in order to verify whether the surveillance action (preventive and
repressive) put in place by the Coast Guard is achieving the expected result, or to measure
the improvement of the environmental conditions of the controlled areas.

The "environmental monitoring" activity, based on the continuous improvement of
the environmental quality through the exercise of the supervisory action, concretely
expresses what is represented in the "Deming cycle" or PDCA [2]7 "Plan-Do-Check-Act ".
In the case in question, in fact, we consider a "Multi loop" process in which the output of a
cycle represents the input for the next cycle in a chain of repetitions over time capable of
guaranteeing, after n cycles, the achievement of the set goal: "Solved!".

Figure 1 - Deming Multi Cycles.

Materials and methods

The applied methodology draws inspiration from Dewey's philosophical and
pedagogical thought, who considers experience a "continuous interaction between man and
the environment in which man is not a passive spectator but interacts with his surroundings
both in environmental and social terms" [1].

In relation to the "environmental monitoring" activity for the training of Official
students, the training campaigns carried out in the years 2018 and 2019 will be taken into
consideration, in order to certify the use of the "Learning By doing" training methodology
and application of Deming's “Multi Loop” Process Approach.

The aforementioned campaigns were launched as part of a report submitted in June
2018 by the operators of Goletta Verde, by means of which the presence of a high bacterial
load was reported, in correspondence with the Mola Wetland, located in the Municipality of
Capoliveri even if very close to Porto Azzurro harbour.

The didactic/operational intervention plan provided for a remote sensing activity
aimed at mapping active coastal inputs.

The group of Official students of the 3rd class of the Naval Academy, to which the
training activity of the year 2018 was addressed, was composed of 14 learners, divided into

"Cfr Any process can be seen as a cycle that has four moments: plan (design, plan), do (act, implement),
check (check) and act (stabilize or correct and restart the intervention cycle), according to the hypothesis
scheme- implementation-verification-new hypothesis inherent in natural laws. The novelty of Deming's
operational reflection consists in having applied the idea of the cycle (and research) to organizations,
which are thus considered to be individual bodies, subjects of study and intervention.
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two groups of 7 people. This division was intended to stimulate and urge the exchange of
views between the members of the group, as well as between them and the tutors, applying
the "Learning by doing" method with those of "Learning by thinking" (learning through
reflection) and cooperative learning®, in order to achieve optimal and lasting training results.

The first campaign took place from 30 July to 10 August 2018 and was planned
with the contribution of the learners (PLAN), who actively participated in the organization
of the remote sensing activity, carried out on 2 August 2018 (DO) with the use of a Coast
Guard AW 139 helicopter, equipped with a FLIR tiltable system called "Star SAFIRE III",
routinely used for the census of coastal immissions’.

Specifically, the wide field was used in reconnaissance activity while, in the areas
subject to reporting, detailed surveys were carried out with more selective fields of view.

The second training campaign took place from 1st to 19th July 2019 and involved 18
Official students, split into 3 groups of 6 people. In this case, part of the monitoring activity
resulted from the results of the remote sensing carried out the previous year, which had allowed
to find, in the waters in front of the port of Porto Azzurro, a widespread thermal anomaly on
which it initially investigated (ACT phase) the staff of the local Maritime Authority.

The operational activities were carried out with the same planning (PLAN) and
execution (DO) methods of the previous year, while, as regards the (CHECK) phase, the staff
of the local maritime office of Porto Azzurro, engaged in the preliminary environmental police
control activities, he was joined by the Official students employed in the training campaign.

Results and their Discussion

The results of the FLIR remote sensing activity carried out in Mola in the
Municipality of Capoliveri in response to the anomaly flagged-up by Goletta Verde are
reported below®,

Figure 2 - Mola Visible and Thermal Infra Red.

8 Cooperative learning is based on the interaction within a group of students, with strong positive
interdependence of purpose and work, who collaborate, precisely in order to achieve a common goal,
through a deepening and learning work that will lead to the construction of new knowledge.

° The FLIR system supplied to the Corps aircraft can only perform qualitative surveys (+ hot and / or
+ emissive), i.e. it does not allow the "measurement" of the surface temperature of the framed areas but
allows to obtain a representation of the scene framed based on the amount of energy "emitted" by the
surfaces and/or objects present therein due to the temperature and/or the material of which they are made.
10 See previous paragraph.
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From the analysis of the aforementioned images, namely from the Thermal Infrared
band, it is apparent that there is an introduction of colder waters (darker shades) but it is not
possible to identify the pipes that introduce the waste into the Mola ditch, since the same is
covered by a copious vegetation (reeds) that hinders the aerial vision. Furthermore, as can be
seen from the color frame, extracted from the aircraft's HDTV (High Definition TV Camera)
subsystem, there are no anomalous colors of the waters near the mouth.

During the CHECK phase, the intervention of the L.A.M. for the execution of
analyzes aimed at determining the presence of "abnormal bacterial load in the water samples
taken in the water body under examination". The results of the analyzes returned values of
Escherichia coli, expressed as UFC/100 ml (Colony Forming Units in 100 ml of filtered
sample), within the limits set by the reference standard (Table 3, Annex 5, Part Three of the
Legislative Decree 152/2006). Therefore, it was considered that the excessive bacterial load,
reported by the staff of Goletta Verde, was occasional as shown in the ARPAT Report "The
control of bathing water - Season 2018"".

A widespread thermal anomaly was also detected within the port of Porto Azzurro.
That has triggered the insuing investigation activity by the personnel of the Coast Guard local
maritime office (ACT phase).
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Figure 3 - Porto Azzurro Thermal anomaly.

On 05 July 2019, the Petty Officer in charge of the aforementioned Office,
perceiving a bad smell coming from the water mirror in front of the port quay, near the
drainage pipes of rainwater and run-off of the same quay, verified the presence of some
whitish and foul-smelling streaks of probable organic nature which attracted numerous
fishes.

Therefore, a timely inspection of the grids and manholes located in the public road
adjacent to the quay was carried out, without however detecting any anomaly.

Subsequently, given the impossibility of reconstructing the path of the whitish
substance, the intervention of the Municipality's Technical Office was requested in order to
inspect the pipeline backwards and try to find out the entry point of this substance.

11 See Melley A. - Arpat Report - Bathing water control - Season 2018 "During the whole season 2018
there have been various cases of pollution .... omission ... For the southern and insular coast of Livorno,
the main critical factor is represented by more or less intense and often localized rainfall in a small
portion of the territory which causes the spillage of untreated waste into the sea, due to the incomplete
separation of the white (rainwater) and black (wastewater) sewage networks .
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On July 9, in the presence of a team of the L.A.M., it was decided to carry out further
checks in the area through a sampling carried out within the aforementioned pipeline, which
was also actively attended by the Official students in training.

Figure 4 - Sampling operations.

On 11 July 2019, the intervention of a local self-purge company was requested, to
carry out a video inspection of the white water pipes. This further check allowed to discover
that "black" water was delivered to one of these pipes.

By using a tracer, it was possible to verify the spillage of black water into the white
water due to the breakdown of the adjacent collection drain.

At the same time, the General Command's Plans and Operations Department
produced the results of the analyzes carried out by the Environmental Analysis Laboratory
on the sampling on 09 July. The so-called test report revealed what was found on 11 July, or
"... omitted ... it is reasonable to believe that there is infiltration of untreated waste inside the
white water collection pipe".

At the end of all the administrative and technical checks carried out, the watertight
integrity of the wells was reinstated.

Figure 5 - Infiltration point.
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Conclusions

Thanks to the various human and instrumental resources deployed by the Coast

Guard, used following an "integrated approach" system, with these "environmental
monitoring” activities, repeated cyclically, it was possible, first of all, to give a positive
response to the criticality reported by Goletta Verde, and also to verify the possible
commission of environmental offenses and to represent an effective deterrent tool for
potential illegal conduct, in order to contribute to the improvement of the environmental
conditions of the areas subject to verification.

In conclusion, through the description of a segment of the training activity of the

staff of the Corps, it was intended to illustrate the methods of approach to the environmental
inspection activity, based on the "Deming Cycle" or "Plan-Do-Check-Act" model, as well as
the setting up of a learning mode based on learning by doing "Learning by Doing".

(1]
(2]
(3]
(4]

(3]
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Abstract — Both infrastructure and research, development and innovation, make
communications and exchanges between distant places possible. As a consequence,
geographic positions and administrative borders of countries are less and less significant
compared to the polarity of the individual cities [23].

Europe tries to keep up with this global vision, European cities with the biggest
growth rates are already “designing the revolution”. Stockholm, Copenhagen and Hamburg
have developed strategic holistic plans where man and its needs are put at the forefront.

X E.'l.
Figure 1 - Framing at the continental scale, pointing out the European macro systems Blue

Banana and Arco Latino (Latin Arch) and the intermodal node of Trieste (in yellow), meeting
point of the sea routes and the European corridors'.

The growth trend also involves mid-sized cities. Some researches indicate that
77 % of the European cities with a population of more than 300 million have

! Source: Fraziano G., et al. (2015) — Le regole del gioco. Scenari architettonici e infrastrutturali per
l"aeroporto FVG, EUT Edizioni Universita d Trieste, Trieste, pp. 168-169.
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demographically grown between 2000 and 2014 and a further growth of 96 % is expected
in the next 15 years.

From the port and infrastructural systems’ point of view, Trieste, can closely
resemble this model by strengthening the two drivers for development, quality of life and
employment opportunity [7] [8]. Until now considered at the center of Europe, today it is
contextually repositioned, through the Belt and Road Initiative, at the western extremity of
a vast Eurasian system [23].

The specificity that needs to be investigated is the complex system that joins
infrastructure and port logistics with research and scientific innovation promoted by the
International Center for Theoretical Physics, the International School for Advanced Studies,
the University of Trieste (Universita degli Studi di Trieste), AREA Science Park among
others. Through a recent Intesa San Paolo monitor, Trieste’s ICT cluster stands out along
the 24 high tech Italian areas for electronic components, semiconductors and computer
hardware export performance for the TLC.

Y

4
h\-
it P Yioad
Figure 2 - Framing at the regional scale, highlighting the ports system of Trieste and
Monfalcone, of the Fernetti Freight Village and the Trieste Airport (in yellow) and
individualization of the isochronous with origin in the intermodal hub of Ronchi dei

Legionari (60, 90, 120 minutes) 2.

Three cases to get started
Three case studies demonstrate how an ecosystem constructed of infrastructure

and innovation can be generated by both development conditions and crisis situations, as a
consequence it cannot exclusively exist as it needs to be managed:

2 Source: Fraziano G., et al. (2015) — Le regole del gioco. Scenari architettonici e infrastrutturali per
I"aeroporto FVG, EUT Edizioni Universita d Trieste, Trieste, p. 74.
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1.

SAIPEM - leader in the energy and infrastructure sector, has based in Trieste its center
for submarine robotics, where OIE’s (Offset Installation Equipment) operative base had
been established. It deals with the most recent and highest technology in the world to
avoid environmental disasters from underwater oil spills.

Java Biocolloid — Indonesian company among the main manufacturers of red algae
extracts for the food and pharmaceutical industries that has established in Trieste its
European headquarter. This location favors distribution to Europe, the Middle East and
the USA and offers development and innovation opportunities through the scientific
organizations of the territory.

The Coltan — The so called “blue gold” is a superconductor with great ability to store
electric charges. In March 2019 a 5 tons container has been confiscated in the port of
Trieste for having violated the norms regarding radioactive materials. The Coltan
needed to be processed and transformed in Trieste for the production and export of
microchips [16].

This last example also confirms the existence of a model that rewards the

infrastructural allocation and the commitment of innovation. It also brings out criticalities
linked to dubious operations and the exploitation of rare lands and resources of the planet [3].

On these terms this research wants to underline regenerating scenarios of the port

areas within Trieste seen as an incubator of innovations. The objective is to define a
landscape of activities of great added value, able to affect the quality of life and
employment opportunities, exploiting the new central port position [5] [6].
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Figure 3 - Goods and passengers interchange nodes of the FVG, particularly the ports of
Trieste and Monfalcone, the Fernetti Freight Village and the Trieste Airport (in yellow)>.

3 Source: Fraziano G., et al. (2015) — Le regole del gioco. Scenari architettonici e infrastrutturali per
l’aeroporto FVG, EUT Edizioni Universita d Trieste, Trieste, p. 213.
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Designing with scenarios

From a methodological point of view this research presents itself as a natural
continuation of the previous analysis [20] carried out within the supervision of the
University of Trieste in order to define the guidelines for the realization of the intermodal
hub of the Trieste Airport.

In both cases three development scenarios have been identified, one alternative to
the other in order to evaluate advantages and disadvantages and define their suitability by
comparing them to the contextual conditions. This approach enables to modulate for at least
three degrees — one per scenario — some of the strategic aspects which, in the case of Trieste
Airport, the level of infrastructure service and in the circumstance of this specific case
study, the intended use of the identified development area.

This research, requires a further preliminary action, carried out through a series of
interviews aimed at stakeholders and public figures that have allowed to identify a
collection of four strategic development areas. The cross referencing of the data collected
during the consultations has allowed the recognition of the area of the Industrial canal
among others. Previously the lot was occupied by the former tobacco manufacturer, the
former Giuliane Steelworks along with the currently disused logistic area located at the
head of the canal and of the existing docs, where the main interests of the participants
involved converged.

The consideration that such area possesses all the characteristics to reach high
infrastructural development potentials within a fairly reduced time period, being already the
interest of private industrial investments of innovative character, supports the choice made.

Figure 4 - Individuation of the four development areas (in yellow) and of the two macro
systems of the infrastructural services (in cyan) and of innovation (in magenta), comprised
of highly innovative activities®.

4 Source: Savron M. (2020) — Trieste: nuovi scenari per uno sviluppo tra infrastruttura e innovazione,
dissertation Universita degli Studi di Trieste, 2018-2019, rapporteur Bisiani T., co-rapporteur
Meninno C., pp. 19, 23
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The area occupies a strategic position since it is located at the center of the so
called “logistics’ triangle”, defined by the centers of the new port, the new logistic platform
of the dock eight (VIII), Trieste’s new Freight Village and of the former Aquila area, in the
future a new multipurpose terminal recently acquired by a Hungarian developer.

In this regard, it is significant to underline that the position Trieste grants, on the
one hand, reduced travel time of ships coming from the Suez Canal and a point of
confluence for the eastern routes, and on the other, quick railway connections to the main
European destinations.

The presence of a railway terminal within the currently discussed lot is of
particular interest, it would offer added value to the development potentials, allowing a
direct relation to the continental railway network.

Finally, a plan to insert the docks first and subsequentially the surrounding
industrial area within the margins of the FTZ (Foreign-trade zone) is already in place.

In response to the individualization of the area, three alternative scenarios have
consequentially been recognized and are able to meet the expectations of the actors
interested in the development of the area: the cold chain logistics center, the industrial hub
and the data center.

The cold chain logistics center

The conversion of the intended use of the lot as a logistic area [18] includes the
construction of two large warehouses designed for the storage of goods [14]. The parallel
and perimetral position of the two buildings is dictated by the necessity to have wide
maneuver areas for the loading and unloading activities of the goods. Moreover, an
important multi-modal exchange is established. At the head of the area are located the
docks equipped with the ship owner’s spaces, at the center with the trucks connecting it to
the main arteries of the city and at the other end with the railway terminal.

As a whole, they guarantee a perfect reliability and operativity of the system, as
well as a minimal impact on the maintenance of the ideal environmental conditions along
the cold chain for the optimal conservation of the goods [23].

The industrial Hub

With its objective being aiming at the valorization of the development activities
linked to the projects Sistema Argo and Freeway Trieste along with the exploitation of the
presence on the territory of the Area Science Park, the third park in Italy for the birth and
development of startups, the scenario promotes an Innovation Factory intended for the
development of innovative products [10] [11] [12]. In order to allow the designer with
original ideas to shift from concept to production, the Hub would provide in one location
the technology, the competence in the field and the infrastructure; a working space, a
research center, that offers expertise in the field of technology transfers, knowledge and
strategic management of the R&D (research and development).

168



Data center

In the current geopolitical context [4], ports have established increasing
importance as strategic factors of a state that is projected from the sea to the rest of the
world. This scenario proposes the realization of a data center [15] in service to the logistics
of transportation in support to the continuously growing infrastructural and technological
development. In order to increasingly digitalize the ports activities and to maintain the
terminal at a high level of international competitiveness the data center would include areas
that are both inside and outside the administrative area of the Autorita del Sistema Portuale
del Mare Adriatico Orientale. The data center represents the core of this strategy since it
guarantees the 24/7 operations of all processes, communications and services in support of
the logistic activities [9].

Figure 5 - The three alternative development scenarios individuated for the area of the
industrial canal with the identification of the heavy infrastructures connected to the case
study’.

5 Source: Savron M. (2020) — Trieste: nuovi scenari per uno sviluppo tra infrastruttura e innovazione,
dissertation Universita degli Studi di Trieste, 2018-2019, rapporteur Bisiani T., co-rapporteur
Meninno C., pp. 67, 71, 75
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The identification of an additional privileged scenario to this process has followed.
It was obtained by developing an intermediate vision between two of the three scenarios
previously mentioned, the industrial hub and the cold chain logistics center [1].

>

3 - _

-

Figure 6 - Conceptual diagrams of the project development scenarios that verify the mixed
scenario of the industrial hub and the cold chain logistics center. On the left, the planned
demolitions (in grey) and on the right, the study of the facade enclosing and of the shading®.

The BIM project as a verification tool

The definition of the ideal scenario was followed by a verifying action through the
development of an architectural project using BIM methodology [17]. This practice
strengthens the choice to operate through scenarios as it allows to have, at the end of the
process, a dynamic simulation. It can be reused in order to verify alternative hypothesis
maximizing the modeling effort, that can efficiently be reused, allowing for easy
comparisons and analysis.

Therefore, all the opportunities of simulations that offer BIM methodology need to
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6 Source: Savron M. (2020) — Trieste: nuovi scenari per uno sviluppo tra infrastruttura e innovazione,
dissertation Universita degli Studi di Trieste, 2018-2019, rapporteur Bisiani T., co-rapporteur
Meninno C., p. 85

7 Source: Savron M. (2020) — Trieste: nuovi scenari per uno sviluppo tra infrastruttura e innovazione,
dissertation Universita degli Studi di Trieste, 2018-2019, rapporteur Bisiani T., co-rapporteur
Meninno C., p. 114
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A flexible methodology

The composite use of design by scenarios and BIM modeling [2] allows the
management of the project, extended to the different scales. As a consequence, it is able to
answer to different initial hypothesis and eventual contextual maintenance instead of having
to deal with revisions that are normally necessary in order to modify and optimize the
project as a subsequent validation of the preliminary proposals.

Figure 8 - General vision of the architectural intervention and of the arrangement of the
external spaces and connections with the surrounding infrastructural systems®.

Conclusions

Simulation methods for both scenarios and project design, combined, demonstrate
the ability to develop living solutions on various scales. This approach seems enriched by
the possibility to apply interpolations of different solutions in both the scale of the scenario
and of the design verification by exploiting the dynamism of the parametric modeling.

In this case however, it is not limited to these generic methodological conclusions.

It starts to outline specific emerging typological and architectural issues linked to
the evolution of new landscapes of infrastructure and innovation. The analysis of the
scenarios and of the activities compatible with the interests of the promoters of the
development interventions, as a result, recognizes a series of activities and locations where
mankind seems to progressively be emarginated or absent.

A new landscape made up of our machines, where infrastructure and storage
spaces both physical and digital, minimize the presence of the human user, becoming
occasional and an accessory.

8 Source: Savron M. (2020) — Trieste: nuovi scenari per uno sviluppo tra infrastruttura e innovazione,
dissertation Universita degli Studi di Trieste, 2018-2019, rapporteur Bisiani T., co-rapporteur
Meninno C., p. 124
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In any case it is about spaces that, even if uninhabited, are strategic, essential, in

order to guarantee the functioning of the cities we live in.

These are spaces that define the very identity of the contemporary western culture,

but we’ll never be able to access them.

A system, in many cases that hasn’t been thought out for us, but whose shape,

maternity and function has been configured in order to answer to the logics of a new
artificial living, where we are nothing but intrusions in an architecture that is completely
indifferent to our presence and as of this moment seems to have left us behind.
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Abstract — The study of Climate Change, applied to the Mediterranean urban scale, stresses
several questions about how to adapt ‘old towns’ to the ‘new climate’. On another hand,
Climate Change is also forecasted to affect the sea-level, which rise is menacing important
urban areas (such as New York or the Flamish Delta region) and, even though at a lower
level of risk, Mediterranean important urban heritages like the cities of Venice or Istanbul.

Although the difficulties of downscaling, climate scenarios show that
Mediterranean areas will be affected on the one hand by thermal waves and, on another, by
torrential patterns of rain, concentrating the total amount in a short time, that can cause
difficulties in urban life, especially in coastal areas, mainly due to the draining systems.
This asks for Sustainable Urban Drainage Systems and for a more efficient management of
the water cycle, also rethinking the role of urban spaces. Portugal is considered
Mediterranean, at least under the climate point of view, despite its coasts are almost
Atlantic and, consequently, more exposed to the sea-level rise.

Lisbon is not exactly along a sea shoreline, but on the estuary of Tagus river,
which would be probably affected by Climate Change effects because of run-off and,
mainly, due to the forecasted rising sea-level. Rethinking and redesigning its relationship
with water, trying to make this urban area more resilient, becomes crucial: it asks to study
run-off and sea-level rise forecasted for 2100 and for intermediate steps, and to adapt the
urban life and its spaces to the occurring scenarios. This work deals with the Frente
Ribeirinha in South-West Lisbon, setting the objectives for its adaptation to flooding risks:
‘from above’ (rainfalls and consequent run-off) and ‘from below’ (sea-level rise),
proposing a set of actions which can be combined according to different strategies.

The developed strategy proposals illustrate three different scenarios of how the
whole area could be adapted, depending on the choices related to heritage protection, traffic
management, run-off calming. These scenarios propose to transform the South-Western
Lisbon waterfront working differently: one more with nature-based solutions, and the other
two changing more radically the coast line, designing islands or bays (one could be
consequent to the other) that establish priorities, ‘securing’ some urban nodal areas and
‘sacrificing’ some others. The first scenario is more related to planning choices regarding
land-use, while the others are more related to design and infrastructural choices.
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Introduction

Climate change is not only a global phenomenon, but it also has local effects,
cause of catastrophic and extreme events, resulting in numerous negative consequences
within urban areas. Extreme events, becoming more and more frequent nowadays, are a
significant issue for the protection, security, adaptation and defense of towns and of human
kind: thus, we are required more information given by scientific research, about future
forecasts, regarding temperatures and precipitations, possible worst-case scenarios, should
these changes accelerate due to climate mutations.

Scientific research establishes a framework of alteration in ecosystems and the
increase of extreme weather phenomena, with effects especially in urban areas [2], and with
economic, social and environmental contexts suffering dramatic consequences, generated
by the increase of global warming [3].

The areas that undergo multiple transformations —such as the urban ones— risk
to be the most critical of all, as the different natural matrices can no longer withstand this
kind of stress. In order to avoid serious consequences, in addition to face the consequences
of global warming [6], new adaptation strategies are becoming increasingly urgent [10]. A
response to climate change can also be the conclusion of environmental, economic and
social sustainability policies, able to set mitigation and adaptation targets for towns.

Urban areas then need to cope with a different approach, specifically regarding
adaptation, strategies and interventions, which purpose is to provide safety and
environmental comfort, making cities as protective and resilient as possible to weather
events. One important problems is waterproofing the soil, which leads to some of the major
and determining impacts, such as the change related to the outflow of water, the urban heat
islands, the instability of the ground and the absence of environmental comfort [8].

In the Mediterranean climatic area, an extreme study case is represented by the
territory in which the city of Lisbon is located, interposed between two large water bodies:
the Atlantic Ocean to the west and the Tejo river estuary to the south and east. Because of
these two large water bodies and the whole impact of the effects of climate change [5],
Lisbon Frente Ribeirinha is classified in many studies as a vulnerable area, and it becomes
necessary to develop a model of adaptation to the changing relationship between the city
and the surrounding waters.

Environmental problems caused by climate change are anticipitated, such as
flooding caused by tidal changes, the increase in urban runoff, the mass of storms and heat
waves, which will negatively affect the Frente Ribeirinha, by exposing the whole area at
high risk. The whole area at risk interacts with the watercourse of the Tejo River: within the
city there are several tributaries that can increase vulnerability in well-defined areas and are
subject to floods, in case of water bombs. It is expected that the groundwater will increase,
exposing plenty of buildings and roads at risk of destabilization, and soils to erosion.

The goal is to succeed in making this area more resilient to the effects of climate
change, on the one hand to the rise of the average sea level and, on the other hand, to
extreme weather events.

Flood management practices have to overcome sectoral paradigms to respond to
climate change, through multidisciplinary and interdisciplinary approaches.
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Materials and Methods

Regarding future scenarios the traditional, sectorial approach is quite misleading,
because “estimated projections are indicative rather than definite, yet they are reliable” [4].
Urban planning should consider estimated projections as a deterrent to change, and the
design of urban spaces should be crucial to adapt whole settlements to the expected changes.
Some spaces are actually among the most vulnerable, especially to floods and, for these
reasons, we propose three design scenarios, working with the uncertainty of future forecasts
related to climate change, and paying attention to the transformation of coastal areas.

The model proposed within this article takes into consideration the research-by-
design approach, as described by Nijhuis et al., [9]. Research by design allows to interpret
the urban landscape as an interdisciplinary and multiscale research object, to acquire
theoretical knowledge, flexibly useful for working in situations of unpredictability.
Working with the uncertainty of future forecasts related to the effects of climate change and
coastal city transformations, having an ecological approach that takes into consideration the
different environmental dynamics with a holistic vision, constructing and evaluating future
adaptation scenarios make research-by-design an appropriate working tool to cope with the
issues that climate change requires to tackle in urban planning.

Resilience has become a key objective in urban and non-urban transformation
operations, subjected to extreme catastrophic events [11]. The system’s resilience, in this
process of risk management, is interpreted as the ability to anticipate, prepare and respond
to threats imposed by alteration with the minimum damage that involves the social,
economic and environmental profile; this concept within the process implies the objectives,
strategies, hypotheses and the drafting of adaptation plans.

Through the study of the impacts, and future forecasts of the effects induced by
climate change, two main starting adaptation strategies are here designed, aiming to face
the problem of water during events of urban flooding “from below”' and “from above™?.
These two aspects should contribute to increasing the strength of the entire urban area.

The first step consists in the basic knowledge given by the scientific literature, that
shows the observations of future forecasts at a global scale [7], as opposed to the local scale
of the city of Lisbon [5], in which the downscaling of forecasts is defined: the worst effects
of climate change will result into an increase of the average sea level affecting not only
coastal areas but also transition environments such as estuaries and, in this case, the Tejo
River, also influenced by rainfall dynamics.

The Town Council, together with a research center at the University of Lisbon,
developped scenarios over a time frame which looks into 2100, the date on which the worst
effects are expected to occur. Temporal analysis, 2025-2070 and 2100 [5], has allowed to
analyze scrupulously the data relative to the amount of volume of water expected for the
superficial outflows in the inside part and the data in order to characterize the amount of
volume of flood water caused from the raising of the average sea level.

The action of adaptation to these phenomena coming "from below" faces a reality
that can see no other device than the redesign of the whole river bank in the southwestern
area, in order to reduce vulnerability.

! Expected sea level rising for 2100, referring to areas that develop from the bank of the river up to
5+10 m of altitude (efeito do mar).
2 Runoff through the whole catchment sub-basins.
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The area behind the river bank is characterized by urban valleys and by an excessive
waterproofing of soils, that will make it be affected by further aggravating phenomena.
Because of the valleys and of the runoff it becomes necessary to identify surface outflows
through the Curve Number [8] method per each sub-basin, which confirms the danger and
instability of the soil at the onset of extreme weather events, such as heavy rainfall and flooding.
Starting from the catchment area scale is crucial to obtain a detailed framework on how to
deal with the problem without neglecting some critical situation being exposed to change.

Results and Discussion

Through the identification of the criticalities of the river bank and the area behind,
due to the possible raising of the level of Tejo river and to the increase in heavy rainfalls,
through the definition of objectives and the priority areas of intervention it has been
possible to design three scenarios for 2100, in which the focus is on coping with the two
problems related to water, "from above" and "from below".

For what refers to water “from below”, Lisbon's sea level expected by 2100 increase
by + 5.69 m a.s.l. [1], exposing the entire river bank to high risk of flooding (Figure 1).
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Figure 1 - Map of the elements exposed to risk for the expected sea-level rise (1 buildings
at risk of instability: location on slopes starting from water channels up to 100 m away;
2 buildings at risk of submergence: placement within river channels - depressed areas;
3 flood risk buildings: location in the first 5 m of the frente starting from the river).

While the sea level of reference is fixed, for water “from above” the runoff
depends on land use in proposed scenarios. Through the above-mentioned Curve Number
method [9], simulations of different runoff and the consequent flooding risks are provided.

The different scenarios, each one through the implementation of measures to
secure elements at risk (population, historical monuments, museums, hospital) in coherence
with the current urban context, give a new design to the shore.

The first one (Figure 2), the safest among the three, proposes a re-naturalization of
the river banks and the valleys, in order to “absorb” different qualities and quantities of
water, “from below” and “from above”, in a more resilient and flexible configuration that
allows different tidal intervals, either in relation with runoff or not. The first one, the safest
among the three, proposes a re-naturalization of the river banks and the valleys, in order to
“absorb” different qualities and quantities of water, “from below” and “from above”, in a
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more resilient and flexible configuration that allows different tidal intervals, either in
relation with runoff or not. The behaviour of the whole urban ecosystem, in this case, is
similar to the one of the Venetian "barena" (lagunar saltmarsh) in which —depending on
tidal oscillations— some lands emerge or are submerged.

Figure 2 - Scenarios of re-naturalization of river banks and valleys.

The other two scenarios don’t work so much with nature-based solutions, but
select some public buildings that should be taken out of risk (hospital, museums,
monuments, etc.), “sacrificing” other areas along the river banks to provide “room for
water”, especially for volume rising “from below”.

In the second scenario (Figure 3), some “bays” are obtained by excavating the
river banks, also in order to close the life-cycle “from-cradle-to-grave” by re-using —at
least partially— the demolition wastes to build “dikes” that would protect the public
buildings from flooding risk, obtaining a sort of “promontory” per each public building that
keeps its accessibility but could be also be reached by boat, re-activating existing stations.

In the last proposed scenario (Figure 4), “bays” become so huger that the
“promontories” per each public building become islands. Accessibility changes, losing
almost all shoreline roads by excavating the river banks until the limit represented by the
railway (that, instead of as a “dike”, works as a gravel draining filter). This scenario has a
peculiarity: it can be alternative to the others and, at the same time, it can represent an
“incremental” evolution of the second one, in case the reality of climate effects on the
estuary along the time would be worse than expected scenarios.
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Figure 3 - Scenario of “bays” excavated in the river banks and “promontories” to host
public buildings made safer from flooding risks.

Figure 4 - Scenario of “islands” instead of “promontories” to host public buildings.
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Figure 5 - Comparison between the consequences of each proposed scenario.
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Conclusion

The results obtained offer a technical support in the decision for urban adaptation
to the effects of climate change.

The three scenarios proposed in this work outline a series of long-term measures
to support the river bank, becoming an effective tool to adapt the urban area of the south-
west part of the catchment area, classified after multiple studies as a vulnerable area,
through proposals to redesign the river bank. To furthermore support the decision, per each
scenario some data are provided: land use measures, buildings to demolish or re-locate,
interventions on accessibility, mobility and transport infrastructures.

As can easily be seen in Figure 5, the most preferable and flexible scenario, the first,
requiring nature-based interventions implies harder policies of re-localisation and demolition
that compromises the feasibility and the political and financial sustainability of the proposal.
The other two scenario, as above mentioned, can even be one consequent to the other,
implying an equally flexible and evolutive response to the flooding risk. Nevertheless, the last
one is more extreme and requires stronger interventions on the mobility system, that suggest
to choose the other alternative and change orientation only depending on real level of sea rise
and environmental change, that could justify this choice as a sort of second chance.

The interventions chosen for the scenarios can not only define different responses
to the trend of climate effects, but also verify the adequateness of forecasts and any changes
in the long term.
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Abstract — Lemon houses (locally, /imonaie) are ancient terraced citrus gardens that still
shape the landscape of a wide area along the NW shore of Lake Garda (Northern Italy).
Here, thanks to lake’s microclimate, to SE exposure of the gardens and to the development
of an original agricultural technique, lemon houses allowed a fruitful and international
citrus trade that, already settled during the 16th Century and despite the sensitivity of lemon
trees to cold temperatures, flourished during the Little Ice Age and reached its maximum
development between the 18th and 19th Century. Now, that the citrus trade is no more
central for the economy of the area and the citrus cultivation has become ancillary to other
functions of the landscape, in view of designing future scenarios for that area, we propose
an interpretation of Lake Garda limonaie as a deeply anthropogenic, labour intensive,
multifunctional landscape that, not only in the local flora and in the steep calcareous slopes,
but also in its bioclimatic adaptation and in the central role of the irrigation as an axle of the
citrus cultivation, shares many characteristics with the symbiotic relationships established
between humans and nature, typical of the oases of the wider Mediterranean basin. We
therefore conclude that any intervention which aims at preserving the fragility and
peculiarity of the area, as well as the intangible cultural heritage of the citrus cultivation,
should be framed in a holistic agroecosystemic perspective, deeply rooted in the knowledge
of lemon houses’ past.

Lemon houses and Lake Garda

When Renaissance agronomist Agostino Gallo, from Brescia, dealt with citrus
fruit growing in the Seventh day of The twenty days of agriculture and the pleasures of the
villa... [14], he introduced the theme by comparing the peculiar climatic and vegetative
conditions of Lake Garda NW shore, in Northern Italy, to those of Ligurian and Southern—
Italian coasts, and he stated that he would not have treated of citrus fruit growing in these
areas, in favour of those cultivated along Lake Garda shore. The recognition of typical
Mediterranean features in Lake Garda landscape and climate is in fact ancient, and
particularly the coast running for some tens of kilometres from Sald to Limone is
exceptionally rich in Mediterranean flora and agriculture, as holm—oaks, cypresses, capers,
laurels, myrtles, agaves, olive groves, vineyards and, particularly, citrus groves.

This peculiarity is due both to the presence of a great lake and to the local
geomorphology. The lake (with a surface of 370 km?, a volume of about 49 km® and a
contributing basin of 2260 km?, measured at the lake outlet) locally mitigates the climate.
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The presence of a calcareous—rock barrier, uphill the cultivated area and facing SE,
protects from winds and allows to store the Sun heat, thus reducing daily temperature
excursions. The territory, naturally prone to Mediterranean cultivations, was continuously
and intensively modified by anthropogenic action since the 15th Century. The slopes were
terraced with dry—stone walls and landfill, in order to cultivate citrus, olives and grapes,
which sustained a flourishing economy for about five centuries.

Figure 1 - Limonaie characterise the landscape, with their system of
terraces and pillars, Limone (Lake Garda, Italy. Postcard, first 1900s).

The most typical cultivation of Lake Garda Western shore has undoubtedly been the
citrus fruit growing, already documented since the 15th Century [4, 5, 9, 11, 12, 13]. This
cultivation shaped the shore, particularly in Gargnano, Limone and Toscolano Maderno, with
many lemon houses (locally: limonaie, Fig. 1) linked with a dense network of features
(irrigation channels, storage houses, roads, cypress trees planted as windbreaks or rockfall
barriers and chestnut groves to provide the required wood). Limonaie are traditional local
structures, unique of their kind, to cultivate citrus trees in terraced gardens, exposed to the
Sun and protected from the winds by great walls. They were transformed into greenhouses
during cold months (from November to March), because citrus trees, planted in whole soil,
cannot bear cold temperatures. Since their first appearance, lemon houses rapidly gained a
remarkable degree of standardization, both in the structures and in the agricultural
technique. In order to face the great amount of water required by citrus trees in wet
climates, and the structural water scarcity of the soil along steep slopes, the lemon houses
adopted a very precise irrigation system, based on the use of flumes to distribute the water
tree by tree, typical of many Mediterranean water—scarce cultivations (Fig.2). These
protective structures — together with the lake’s warmer microclimate — made Garda Lake
the Northernmost point in the world where lemons grown commercially. At 600 meters
above sea—Ilevel, Garda lemons are also the highest. In the gardens, particularly lemons
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and citrons were cultivated, mainly to be exported in Northern Europe. In the middle of the
19th Century, at the time of their maximum development, almost 50 hectares of land were
devoted to citrus fruit growing, with about 35 000 productive trees and an average amount
of harvested lemons ranging between 15 and 20 millions of units.

The deep social and economical changes of the 20th Century, viz the development
of transportations, the discoveries in the pharmaceutical fields which reduced the
preciousness of citrus fruits and laurel, the intense tourist development of the area, together
with some diseases which affected the trees, dramatically conflicted with the great cost of
skilled manpower which was required to produce citrus fruits in this area. Citrus fruit
growing lost its economical return and has been slightly abandoned. Now Lake Garda
lemon houses, even if rarely cultivated and only partially conserved in all their structural
components, still represent an emblem of NW Lake Garda landscape and a unique heritage
which still requires to be investigated, protected and set off [1, 5, 8, 13].

Figure 2 -Inside a recently restored limonaia in Gargnano in Winter
months: the limonaia is closed and covered. The irrigation system and
many features of traditional citrus fruit growing may be recognized.

History and architecture of lemon houses

The history of the lemon groves of upper Garda covers a period of over seven
Centuries, from the date of the introduction of the first lemon trees at the end of the 13th
Century until today. The development of the citrus gardens was gradual and progressive,
until reaching maximum expansion and productivity in the mid—19th Century. Local
tradition, as reported by Giuseppe Solitro in 1897 [18], attributes the first introduction of
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lemon in the upper Garda in the 13th Century by a monk who planted in the Gargnano
Franciscan convent — founded before 1266 by San Francesco himself — a citrus tree
probably coming from Liguria or Sicily. In support of this tradition, lemons, oranges,
citrons and Adam's apples are carved on the 14th Century capitals of the convent cloister.

The creator of the monumental terraced buildings, nor the start of their
construction is unknown. However, the presence of citrus groves had made the NW Garda
shore special and extraordinary since the 15th Century: for Felice Feliciano in 1464,
Toscolano was “embalmed with the scent of citrons” and “shaded by the leafy branches of
lemons and citrons” [11, 12]. Even Marin Sanuto who in 1483 describes Zardini de zedri,
naranzari and pomi damo (“Gardens of citrons, oranges and Adam’s apples”) [11, 12] and
Jacopo Bonfadio in 1548 reports orange, lemon and citron gardens and highlights the strong
connection between natural and cultural landscape: “The gardens here are the gardens of
the Hesperides and Alcinous and Adonis. The countrymen industry has done so much that
Nature incorporated with art [of agriculture] has itself become an art and together they have
produced a third Nature to which I cannot give a name” [7, 12]. It is therefore demonstrated
that if the cultivation of citrus fruits could already be widespread from the 14th and 15th
Century, in the 16th Century the architectural layout of the /imonaie was designed and set
in all the components that we can still notice today. In this regard the aforementioned
Agostino Gallo in 1569 [14] describes the limonaie completely defined in the architectural
components, constructive techniques, materials and maintenance practices. The cultivation
of citrus fruits initially spread to Maderno, Toscolano and Gargnano. Even if in Limone the
presence of lemon groves has been documented since the beginning of the 17th Century, it
was the noble Bettoni family who, starting from the end of the 17th Century, built
monumental /imonaie in Limone for an intense lemon production aimed at high profitable
marketing [11, 12, 13, 19].

Even today the /imonaie are a distinctive landscape feature, particularly the tall,
stone perimeter walls, some of them eight to ten meters high, built on the terraced land to
protect lemon trees from the winds that blow down from the mountains behind. Thin stone
pillars stand sentry—like along the terraces, built to secure a grid of wooden beams. During
the Winter months, the limonaie were closed by wood plank roofs and large window panels
facing the Sun, turning the structures into seasonal greenhouses. The wood parts that were
used to cover and close the /imonaie, were put away during Spring and Summer in tall store
storehouses called caselli that stood next to the lemon houses themselves. They were
necessary for storing materials, but also for the covering and opening works.

The Garda lemon growing was extremely labour—intensive. Building the
structures was only the first step. They must be maintained, closing and opening them with
the seasons, lighting fires inside when the temperature drops below freezing, cultivating
and watering the trees, harvesting and distributing the fruits. All the effort was worth it
though because lemon growing was highly lucrative. Most of the money made from Garda
lemons was from exports to Central and Northern European countries. There was no real
competition, as lemon from the South of Italy would not last long enough to reach all the
markets where Lke Garda lemons were distributed. Their durability remained a key
competitive advantage well into the 20th Century. Giovanni Barbaro in 1614 wrote: “This
area abounds with oranges, citrons and wonderful sort of lemons... The owners make great
profits by selling them in German lands and especially lemons, though they spend a lot of
money in the upkeep of their gardens” [7].
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The lemon industry was highly organized. In 1840, /imonaie owners founded the
Societa Lago di Garda, a pioneering agricultural cooperative, whose historic headquarters
can still be seen abandoned at the edge of Gargnano [6,10,17]. There were the golden years,
when Gargnano — center of citrus fruit growing — produced 4 to 5 million lemons a year,
out of a total for the area of 6 to 7 million. The years of maximum production of the Societa
Lago di Garda were those between 1840 and 1860, with about 125 million total lemons
delivered, with a peak of 9.7 million in 1852 (of which 7 million from the Gargnano lemon
houses). The Societa Lago di Garda organized the collection and separation of the lemons
into categories, from superior to poor. Then they were shipped to Desenzano, the largest
town on the lake, where they were mostly sold to German agents and prepared for shipping
to Austria—Hungary, Prussia, Russia, the Ottoman Empire, Britain, Sweden and Denmark.
Only the poorest quality lemons were consumed locally [5]. However, at the end of the
19th Century production started to decline and the entire lemon growing culture was
abandoned. Since then, the landscape has changed. Many limonaie have been left to decay
and collapse, others have been converted into other agriculture purposes or into houses.

Traditional irrigation system

The link between the lemon houses and the irrigation is deep and the importance
of the irrigation for the gardens has been already recognized in ancient times. Agostino
Gallo, even if referring that some gardeners used to irrigate the trees, and other ones still
not, reports in the cited Seventh day [14] that irrigated trees give much more numerous,
beautiful and early fruits than the not—irrigated ones. He therefore states that gardeners,
who don’t have commodity of sources, wells or cisterns nearby the garden, devote a great
labour to bring the water to the trees, as any one of them requires more than two brenta of
water each irrigation. Brenta is a vernacular word standing for the Italian gerla and for the
Venetian zerla, which means wicker pannier. Traditional wicker panniers’ volume is some
tens of litres but the word zerla was used also as a volume measurement unit for liquids and
corresponded to 49.7427 litres [15]. This note reported by Agostino Gallo is therefore in
agreement with (and a lower limit of) the more recent traditional practice according to
which each tree would require between 100 and 300 litres for each irrigation during the
warm season. The difference between the two data might account for the fact that Gallo’s
knowledge of the local agriculture reflected the climatic conditions of his era, at the
beginning of the Little Ice Age. Accounting for the presence of one productive lemon tree
in every space between two pillars, for the citron trees between them and for the nursery,
each terrace of a garden had many tens of trees. These little data gives a rough idea of the
great amount of water required for each irrigation, so that an irrigation system was not only
needed, but it fastly developed and soon gained a remarkable degree of standardization as
the other features of limonaie. Moreover, the necessity of water availability nearby the
gardens contributed to shape the landscape as well as the necessity of solar radiation, so
that many terraces clung to the rocks of the slopes in order to being near to the sources.

The traditional hydraulic system of the /imonaie is divided into three fundamental
parts: (1) the water collection and storage works, (2) the water distribution network inside
the lemon houses and (3) the drainage network to remove the excess water. The collection
and storage works are always upstream of the garden or, more commonly, of the system of
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gardens which were irrigated with the same water supply. These works are in turn of three
types: direct water intake from a stream, storage tanks and natural or artificial sources. The
direct intake from a stream was separated from the irrigation channels by a stilling basin,
from which the water was usually taken by means of a submerged intake, as it is common
in many traditional irrigation systems. Tanks’ volume ranged from about 1 m? to some
hundreds of cubic meters (as for the big reservoir upstream of the lemon houses of Bettoni
family in Bogliaco, nearby Gargnano), depending if they were used only as stilling basins
or partitioning basins, or they were used as a reservoir for big limonaie systems. The
pumping of water directly from the lake was introduced in recent times and it is practiced
only for those gardens that are located on the lake shore.

The water, conveyed by means of the external works toward the upstream terrace
of the garden, was distributed to the plants by means of flumes that run along the retaining
walls upstream of the terraces and are equipped with at least one little rectangular spillway
at each field, i.e. every 4 m or 5 m (Fig. 2 and Fig. 3). The traditional flumes were mostly
made of pink marble or grey sandstone, both being common in the area. Particularly the
pink marble, from Verona caves, was used in the lemon houses for all the most relevant
stone details. Some flumes may be found also built in sided—up roof tiles but they should
be attributed to more recent interventions. The flumes were sustained by brackets or,
sometimes, by pillars, at a height ranging between one and two meters from the base of the
wall. The measured slopes of the flumes range from 0.01 m/m (e.g. in the limonaia Pra' de
la Fam, Tignale) and 0.1 m/m (e.g. in the limonaia La Malora, Gargnano). In the same
limonaie, measured flume sections are (reversed) trapezoidal and range 11 cm to 12.5 cm
for the larger base, 5 cm to 5.5 cm for the smaller base, and the depth is about 6.5 cm. It is
worth noting that almost all the observed sections, also in other lemon houses, show the
same shape and dimensions, which are close to the section of least hydraulic resistance.

b

¥

Figure 3 - Spillway, activated by the backwater of a sand bag, at limonaia La Malora
(Gargnano, left) and sketch of a typical section of a flume with the activated spillway, as
measured at the limonaia Pra’ de la fam (Tignale, right), [3].

An underground pipe covered with stone slabs, the caladria, allowed the water to
flow down to the terrace downstream. At the La Malora lemon house a fistula brick
segment was observed that was probably part of a caladria. Such frustum—of—cone shape
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is locally very common for small pipes since the Roman Era. Even if during the inspections
carried out some small variations were observed in the slope, in the section dimensions of
the channels and in the shape of the section of the spillways, it was verified that the internal
water distribution system was characterized by a meaningful degree of standardization, as
the other functional elements of /imonaie.

Figure 4 - Fistula of a caladria discovered by the owner at the lemon
house La Malora (Gargnano).

In order to irrigate the plants, each spillway was activated with the tailwater
induced by means of a sandbag put across the flume, downstream of the spillway. The
slope of the flume was such that only one spillway is activated at a time, and the irrigation
was performed plant by plant, from upstream to downstream. The spilling water was
conveyed into a pond at the foot of the plant by means of a wooden (orthogonal) dihedral.
During previous flow measurements [3], it was verified that most of the spillways were
capable of delivering flow rates between 7 litres and 15 litres per minute, with quite a small
discharge coefficient (with respect to theoretical values) which deserves to being further
investigated. Such discharge made it possible to supply the irrigation needs of 100 litres to
300 litres per plant, every eight days in the warm season, in a time interval from 10 minutes
and just over half an hour. Since it was possible to activate only one spillway at a time,
considering the large number of adult and young trees for each terrace, we may conjecture
that in the warm season the water distribution was almost continuous.

A Mediterranean landscape and its present days
The complexity of the irrigation system, the detail with which special parts were
carved into the rock and the central role played by the irrigation in the lemon groves, also at

shaping the systems of lemon houses, evidences the typical patterns of the water—scarcity
irrigation. This observation might be paradoxical in a wet climate as that of Lake Garda is,
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but it is justified by the great amount of water required by citrus growth (expecially at
mid—Iatitudes) and by the difficulty of managing the water on the steep slopes of the NW
Lake Garda shore. A typological comparison, between the traditional irrigation of lemon
houses and other traditional irrigation systems in the Mediterranean basin, makes it much
more similar to the irrigation system of Spanish—Arabic gardens than to those of the inner
Alps (see e.g. the Swiss bisse and suonen). This is remarkable because nearby the lemon
houses district, in the river Chiese valley on the NW slopes of the same hills, an important
productive district of hydraulic factories was supplied, in the same era, by channels that are
typical of the inner Alps [2]. Not only the irrigation, but also the selection of local and
valuable varieties destined for trade (the Salo citron, and the Maderno lemon, called
madernina) and of ancillary varieties (laurels, capers), the contribution of skilled workers
that developed a standardized production system deeply adapted to the territory, the ability
of the gardens to face the climatic changes — it is worth noting that the gardens, despite the
sensitivity of lemon trees to the cold, had their maximum development during the Modern
Age, that is in the midst of the Little Ice Age —, the relationships with the networks of
supranational trade, all these characteristics make it possible to speak of Lake Garda
limonaie as of an oasis, where the echoes of the wider Mediterranean basin are perceived,
where the deeply anthropogenic landscape is characterized by a structurally symbiotic
relationship between humans, nature and climate, and where the agricultural practice
naturally aimed at preserving the functions of the ecosystem (Fig. 5).

Figure 5-The NW Lake Garda landscape, still notably characterized by
several limonaie at different levels of conservation, connected to other
traditional Mediterranean crops as olive groves, vineyards, laurel groves,
meadows and woods.

190



Today it is particularly important to set conservation and recovery treatments not
only considering the maintenance of the historical landscape and documentary value of the
lemon houses, but also including the agronomic and productive one. In this sense, there is a
risk that historical cultivation techniques will be lost and that construction elements,
materials and plant species that are not compatible with the local and traditional landscape
will be introduced. Although awareness of the unique and exceptional value of the limonaie
landscape is growing, there is still the risk of losing the peculiarities of the tangible heritage
and above all of the intangible heritage related to them. The limonaie landscape is the result
of a complex process of territorial transformation and of a continuous maintenance work
carried out by farmers and gardeners for centuries [5]. The future management of this
unique traditional rural landscape will be possible only if policies and strategies, aimed at
the knowledge, dissemination and promotion of this exclusive heritage, are defined.

The future of limonaie is yet to be written

The lemon groves have long been part of Lake Garda landscape. Goethe noted in
1786, discovering Limone, that “the terraced gardens planted with lemons, give a feeling of
order and wealth. The entire garden is adorned by white, square pillars, all in row, each a
certain distance from the others, in such a manner as to resemble a staircase, gradually
climbing up the side of the mountain” [7,11]. This complex landscape system was set and
built without an architect plan. In this regard, /imonaie are considered by Bernard Rudofsky
“architectures without architects”. He defined the Lake Garda limonaie like ‘“skeletal
architecture”, underlining “the charms of this exotic architecture” that he picked for the
cover of the first edition of his book [16]. Rudofsky rightly claims that: “Vernacular
architecture does not go through fashion cycles. It is nearly immutable, indeed, unimprovable,
since it serves its purpose to perfection. As a rule, the origin of indigenous building forms and
construction methods is lost in the distant past.” The fact that /imonaie have lost their
economic importance has led to the loss of management skills and has caused the current
decay and fragmentation of a complex system. However, the limonaie — in different states of
conservation — are still typical components of NW Lake Garda landscape and provide an
architectural—cultural heritage that is unique in the world [1, 5, 8].

If seen under the light of the paradigm of the oasis, it is possible to recognize in
the lemon houses not only the historical and aesthetic function, linked to the conservation
of their memory and of the value of the landscape, but also the whole wide range of
functions and ecosystem services recognized in the Millenium Ecosystem Assessment and
that are specific to oases, such as the cultural role played in the networks of the
international trade, the function of agri—food supply, and the regulatory function of
biodiversity on the climatic changes and that of the terraces on the hydrogeological hazard.
The agri—food supply function is not related only on the citrus production — traditionally
devoted to the trade —, but also on the ancillary horticultural productions, which are
traditionally oriented to local consumption. As well as the oases, the lemon houses are
fragile, because they are anthropogenic ecosystems, and they require to be faced as a whole
agroecosystem, thus going beyond the bifurcation between musealization and touristic
vocation, from one hand, and abandoning and change of destination, from the other hand.
Moreover, to convey them back, to their pristine agricultural vocation via an agroecological
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perspective, might partially readdress the nowadays mainly touristic vocation of Lake
Garda. The knowledge of the mass, energy and labour fluxes which shaped the landscape
are crucial to reconnect the architectonical and cultural fragments of its nets, and any
intervention, which aims at preserving the fragility and the peculiarity of the area, should be
framed in a holistic agroecological perspective, deeply rooted in the knowledge of lemon
houses’ past. In this way the peculiarity of Lake Garda lemon houses will be preserved and
they will provide all the services they can, thus opening a range of possible scenarios
which, alongside the conservation and musealization of the structures and of the cultivation
technique as an immaterial cultural heritage, will combine the integration with
supranational cultural paths with the return to a renewed agroecological productive
vocation. The unique architecture of the /imonaie must be considered as the result of a
particular and complex historic landscape project that needs to be analysed and surveyed, to
prepare re—use and management plans and define conservation treatments and standards
for the preservation and valorisation of this exceptional tangible and intangible heritage.!
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