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Urban society and environmental disasters

River floods in Medieval and Early Modern Tuscany

Francesco SALVESTRINI

Water resources in Medieval Tuscany

Tuscany was one of the most populated and urbanized regions in Medieval
Europe, with a population density of over one hundred people per square
kilometer in the Central and Northern parts of its territory.! The connections
between human SettIementS and water resources are eVident in many thirteenth
to fourteenth century documents, especially in relation to the needs of large,
mid- and small urban centres, as well as the little villages located along the
region’s main rivers, which are: Arno, Sieve, Elsa, Bisenzio, Ombrone Pistoiese,
Ombrone Maremmano, Serchio and Magral.2

Rivers, as well as lakes, lagoons and marshy areas were very important
elements for urban settlements as sources of water, as fishing reserves, and also
for operating ma.chinery.3 In addition, the cities of the Northern part of the
region (Pisa, Lucca, Pistoia and Florence) were connected to each other by
natural watercourses: canals and large bodies of water (like the Bientina Lake
and the Padule di Fucecchio) were used to transport people and freight.* Timber
was rafted to Florence or Pisa from the Apennine Mountains along the major

rivers, especially the Arno.®

A difficult relationship

However, if waterways were essential for the economic development of Tuscan
cities, the way people dealt with them could have serious drawbacks. Rivers

crossing or approaching urban centres were enclosed within narrow canals
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and ditches, and their course was often interrupted by dams (pescaie) or weirs
(steccaie), required to make fishing reserves and to exploit the driving force of

the current to operate flour mills and fulling mills. [Fig. 1]

In the event of heavy rains these became obstacles, and as such made the
cities vulnerable to disastrous floods. The impact of floods was even more severe
due to that fact that upland forests were being cut for their wood. This caused
water runoff and a progressive collapse of the hydrological balance.® [Fig.2]

All the rivers of Tuscany, especially those descending from the
Apennines, are eminently torrential, and have a strong seasonal variability
in their discharge. The Arno’s water flow is around 50 to 60 cubic metres
per second (a minimum of 5 m? in August and a maximum of 105 to 110
in January-February), compared with the capacity of its bed, which is around
1,700 to 1,800 m’. However, even rates of 4,100 m’ per second have been
reached with exceptional rains, as in November 1966.” In the past, the low
permeability of its soils and the strong correlation between water inflows and
outflows determined significant changes in the course of the river, and therefore
recurrent seasonal floods.

In Roman times the Arno flowed external to the inhabited areas of
Florence and Pisa (both the cities were North of the river). The limited popu-
lation, the presence of few dams, the small number of buildings existing on the
banks, and the large width of the riverbed, made the periodic flooding not so
frequent and severe.® The situation gradually began to change starting in Late
Antiquity. Archaeological research has revealed an increase of flood events from
the third to the sixth century.’

During the age of the Medieval Commune (eleventh to fourteenth
century) Florence and Pisa developed on both sides of the Arno."” The population
growth resulted in the occupation of the alluvial spaces that had previously
absorbed the floods. From this time on, the perception of danger and fear of
destruction began to be cited more frequently in the texts that referred to the river.

This is evident in the narratives of chroniclers that, referring to the elev-

enth and twelfth centuries, almost only mentioned the Arno and its connection
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with the cities in reference to its frequent floods. The Florentine chronicler
Giovanni Villani,” for example, tells that one of the unrealistic projects de-
signed by Castruccio Castracani, capitano or lord and protector of Lucca, to
crush the resistance of the Florentines threatened with siege (1327-28), was to
build a dam at the so-called Gonfolina Rock — a narrow and high bottleneck
located downstream of the city - to flood the inhabited area.”

The danger posed by this plan, which was unfeasible given the technical
capabilities of the time, was averted.” However citizens could not avoid or
prevent natural floods. The economically and socially rising Florence had to
deal with a recurrent threat that periodically revived terrible ancestral fears.
The four city bridges, destroyed and rebuilt several times, were protected since
their first construction with clearly apotropaic symbolic objects. Parapets and
bridgeheads, especially those of the Rubaconte Bridge — which is the first the
river encountered upon reaching the city —hosted oratories, chapels and shrines,
some of which were inhabited by cloistered nuns and laywomen. Their prayers,
along with the presence of sacred images as well as symbols to ward off evil (like
crosses), constituted a kind of civic religion that was supposed to protect the
town from the fury of the water."

In Pisa the situation was not that different. When the venerated relic of
the thorn from the crown of Christ was brought to the city (1333) citizens put
it in a church, the Gothic Santa Maria della Spina, built right on the bank of

the Arno, to protect the population from its dangerous floods.”

Floods and punishment

As we have said, numerous Arno floods have hit Florence, Pisa and other towns
from the Middle Ages to Modern times. Documents record more than 170 im-
portant events from 1177 to 1941."% In Florence there was a street, perpendicular
to the main river, called Via del Diluvio (Street of the Flood).” The Pisan chron-
icler Bernardo Maragone reported that in his city, there were only 9 Arno floods
from September to November 1168, while in 1179 there were as many as 13.®

The two major floods that hit Florence in the fourteenth and sixteenth
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centuries are the first for which we have a copious literary and normative docu-
mentation. The texts are able to suggest the perception that contemporary people
had of tragedies, and their reactions to them. In relation to the Florence flood of
4 November 1333, Giovanni Villani wrote about three days of pouring rain, the
river’s invasion of the countryside and villages upstream from the city, and finally
the devastation of the city itself. He told that there were 300 victims, and that
the destruction of three of the city’s four bridges, several houses, shops and crafts-
men’s workshops caused a damage of 150,000 florins (equal to approximately
530 kilograms of gold).” The flood also affected all the towns located along
the Arno downstream from Florence. Prato, Empoli, Fucecchio, Castelfranco di
Sotto and Santa Croce suffered serious consequences: as in Florence, the water
destroyed the defensive walls.?? Not only did the Arno overflowed its banks; so
did the river Elsa, causing death and destruction in the town of Castelfiorentino.
Only Pisa escaped the worst effects of the disaster, thanks to the many drains and
canals that connected the final stretch of the Arno to the sea.?!

In addition to reporting the event, Giovanni Villani and other writers
tried to explain its causes. Villani described three types of explanation.?? The
first was related to the physical situation: dams, flourmills and fulling mills had
caused the flood by obstructing the river stream. The second explanation was as-
trologic: the conjunction of several adverse planets occurred in a symbolic year,
1333, exactly 300 years after the millennium of the Passion of Christ (1033).
The third was moral and religious based: the city of Florence was punished by
a Biblical flood because of its inhabitants’ sins (usury, unreasonable desire of

richness, sodomy).?

Consequences of a disaster

After the disaster the government of the city enacted severe laws prohibiting
the construction of dams and mills on the Arno. The first and most significant
decision taken was, in fact, the ban of building water infrastructures upstream
from the city for 2,000 braccia (arms)? from the Rubaconte Bridge, and down-

stream for 4,000 braccia from the Carraia Bridge, the city’s fourth bridge. [Fig.3]
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However, if we examine communal deliberations of the following years,
we can see many exceptions and concessions. People needed mills located inside
the city walls because, in case of siege, they had to be able to obtain flour. The
needs for food and production prevailed over the fear of floods. In 1365 the com-
munal authorities went so far as to encourage individuals to construct mills on
the Arno between the San Frediano Gate and the Carraia Bridge, that is exactly

where, years before, they had banned such building under severe penalties.”

The situation in Modern times

After the new disastrous flood that occurred in 1554, specific legislation tried
to prevent, or at least regulate, the clearing of the Apennines, which is a well-
known cause of water runoff from the mountains. In the sixteenth century
Tuscany was a united regional state (Grand Duchy) and the government was
aware of the environmental hazards associated with deforestation and soil ero-
sion in the mountains, which were very dangerous for the alluvial plain where
Florence was located. Leonardo da Vinci, Bernardo Buontalenti and other
Renaissance ‘engineers’ had drawn up plans, at a regional level, to channel
the Arno in order to protect the city from floods.” Even then, indiscriminate
cutting of forests and, therefore, rainfall were even more severe than in the
Middle Ages, since the population growth had increased the need for lumber.?
Deforestation, moreover, had been accentuated by the shipbuilding program
that the Grand-Duke Cosimo I de’ Medici and his successors promoted, and by
the foundation of the city of Livorno which was built to a large extent on stiles.?®
From 1515 to 1589 Florence suffered 9 partial or total floods.”

A new big flood occurred, in the capital, in the middle of the sixteenth
century.su [Fig.4]

As other chroniclers wrote,” it affected mainly the poor who lived on
ground-floors and in basements, destroyed houses and bridges, and brought
a terrible invasion of mud that polluted wells water and threw the city into
hunger and thirst; creating fear of epidemics provoked by animal carcasses

lying in the streets. Concrete interventions of the government were very
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traditional. Again the authorities imposed restrictive laws on the use of the
river and poaching wood at the top of the mountains.* But, again, documents
from the following years confirm a series of exceptions related to many privileges

of villages, religious landlords, and individuals.®

Conclusions

I conclude my report saying that it is impossible to believe that the people
and governments of the Tuscan Ancien régime were unaware of the hazards
that massive utilization of forests, or the construction of buildings, dams and
infrastructures along the rivers involved in terms of flooding. In fact everyone
was aware. However, people chose to accept the risk because it was connected
to the life of cities and towns. The river was presented as both a source of life
and a bearer of death and destruction. There was, thus, an implicit pact between
this natural element and the city, a condition that men sometimes deliberately
violated in order to increase the productive abuse of natural resources. For
this reason citizens and peasants invoked divine protection against the wrath
of the water. In their faith they sought safety from their own misdoings on
the environment. Security was, obviously unattainable, but the appeals for a
heavenly protection may have provided some illusion of good relations between

people and nature. [Fig.5]




AR S OMNADIEEDRERE TH 2 Z L iF <ML TW
720 16HHHT, F 2 A—FIZ D EDDHAHIBESR KaE) TH-
Tzo BURDBRICN T 2ERE L TROTWzDE, IHOFFWE
RLEEEBEATHDZ, ZhbHiE. 74 LY 2 HET B RE
LSO TRERBR CH o7 LAFILVEF -5 - T4 vF, R
WFIVE - THYZL YT 4, ZOMDON v 2D [Hiffit
7261 3, BZEKD S22 7 L /) INCKEEE D < 31
L~V OFHE 2B L 72 %, 20 Th, AOBINIC & b At o5
MEE > TR, REOMOHEMER., ZL T2k WA
PO EE LD BEA LD DI > TWiz?, KvavE—{ik ek
DOBRPBEDHEE L 28R T 0 7T LTk > T £ZOREHD
HEBO LIZgEr N2 ) BV ORTOAIRIC X - T, FMERIF S
HIZHBEL 722, 1515405 15894, 7 4 L v 3 9EIC#E -
THEA. DU IIRFICEKROBEERITL I LE o727,
Z L T2 U THREDKD, 16 HADHEDEERTHA L 72 ¥ [Fig. 41,
DERIDILL T2 &S I2Y, —BERHI T IcEA TV -ER
JEDHHEE &2 0 ROMBIZEHEL ., HAPRI LA NTREZN
AATHFKRZEBYRL, WEHZ EBEICHVIAARL, £ED
72D 2B DIERLIC & > TR B2EHROR”NZ b ST
Lo BEOEBEONIGIZE > b>TIHKBODHDTH >
Too WMEIEE U THINOMEH L ILTEME DR D% D 72 kiR % Hl
R 28E2EDDTH B2, L LE BEOILFHITIIH, %
O, A%, 2 U CTRIMERTRICEES 2 —HopIs iR TE 5 %,

& i

U EDrSH#HTEEOIE. FAA—FOP vy LY — LD
e ANZ D, KEERFHROFHA, b L < IFJNTHh - 72 BEY,

104

——

MHHREBARKEF | 75V F R HILT RN —=

b, HEBOHEBIHES PoKkoEBEEICRMA VT wiah oz LE
UCAZLIFLETHTERY, EEDLEIA, BZhZEHL T
7D UL LK OANLIIERERZIFIANS Z L 2ERL -,
e SHT L BT OEFRIE» > T 672, N AR
ThDERRFIC, FLEHHEZ DB LT DHIDTHo7z, TDEIIC
HARDEE L HiH OB IBEEROEDR H > 70 & SITAMIZZ
DOHEICHBICE S, BEO-DICHREROEH 2 H LD 2
ZEbdot, T ULREEBNS, WREMENIKDED 2N
THMOEHEETES 2o BMOFICHE S ARD DI, BB
TE2HOLDAEDP DN TH o, TN TEENREINE D
PRI LIFHEOHICHDHO I TH o7, L LKDE#EZ K
D ZHBEIZ. A EHADEORIFZBGRE WIS E LS L
7zDhH L7z [Fig.5],

(T - L)

Fig.5 BRMEARET1966E1IH4HD 7 ALY Y 2 DYy - Vadr il

Unknown author, San Giovanni square in Florence in 4 November 1966.

o




105

Urban society and environmental disasters | Francesco SALVESTRINI




~

w

w

o~

~

Notes

G. Pinto, Toscana medievale. Paesaggi
e realta sociali, (Florence: Le Lettere,
1993), pp. 18-9; G. Pinto, Campagne
e paesaggi toscani del Medioevo,
(Florence: Nardini, 2002), pp. 34-5.

A. Malvolti and G. Pinto (eds.), Incolti,
fiumi, paludi. Utilizzazione delle risorse
naturali nella Toscana medievale e
moderna, (Florence: Olschki, 2003).

F. Sznura (ed.), Fiumi e laghi toscani fra
passato e presente. Pesca, me-morie,
regole. (Florence: Aska, 2010).

M. Tangheroni, Commercio e navigazi-
one nel Medioevo, (Rome-Bari: La-terza,
1996), pp. 267-8; Francesco Salvestrini,
‘Tra “civilta” e “natura”. La presenza del
fiume nei contesti urbani, il caso toscano
fra Medioevo e prima Eta Moderna’ In: D.
Canzian, and R. Simonetti (eds.) Acque e
territorio nel Veneto medievale, (Rome:
Viella, 2012), pp. 133-45.

Francesco Salvestrini, ‘Navigazione
e trasporti sulle acque interne della
Toscana medievale e protomoderna
(secoli XIlI-XVI)" In: A. Calzona and D.
Lamberini (eds.), La civilta delle acque
tra Medioevo e Rinascimento, Vol. |,
(Florence: Olschki, 2010), pp.214-8.

G. Pinto, Campagne e paesaggi, p. 33;
F. Salvestrini, Libera citta su fiume re-
gale. Firenze e ['Arno dall’Antichita al
Quattrocento. (Florence: Nardini, 2005),
pp. 25-34.

A. Agnelli, B. Billi, P. Canuti and M.
Rinaldi, Dinamica morfologica recente
dell’alveo del fiume Arno, (Pisa: Pacini,
1998), pp. 20-5.

106

8 Franek Sznura, ‘Civic Urbanism in

Medieval Florence' In: A. Molho, K.A.
Raaflaub and J. Emlen (eds.), City States
in Classical Antiquity and Medieval Italy
(Ann Arbor: University of Michigan
Press, 1991), pp. 403-4; Giuliano De
Marinis, ‘Firenze: archeologia e storia
dell'insediamento urbano’ In: G. Capecchi
(ed.), Alle origini di Firenze. Dalla
preistoria alla citta romana, (Florence:
Polistampa, 1996), p.38.

9 P. Squatriti, Water and society in
early medieval Italy, AD 400-1000,
(Cambridge: University Press, 1998),
pp. 67-76.

10 G. Fanelli, Firenze. Architettura e citta,
(Florence: Vallecchi, 1973, repr. 2002),
pp. 13-21, 65-7; Salvestrini, Libera cittd
su fiume regale, pp.21-2.

Francesco Salvestrini, ‘Villani, Giovanni’

In: R.G. Dunphy (ed.), Encyclopedia of

the Medieval Chronicle, Vol. Il, (Leiden-

Boston: Brill, 2010), p. 1478.

12 G. Porta (ed.), Giovanni Villani, Nuova
cronica, (Parma: Guanda, 1990), X,
CCCXXXIX, vol.2, p.508.

13 Salvestrini, Libera citta su fiume regale,
p.54.

14 G. Camerani Marri, (ed.), Mostra doc-

umentaria e iconografica degli antichi

ponti di Firenze, (Florence: Giuntina,

1961), docs. 37, 38, 39, 40, 41, 42, 43,

pp. 15-7; G. Pampaloni, Firenze al tempo

di Dante. Documenti sull’'urbanistica

fiorentina, (Rome: Pubblicazioni degli

Archivi di Stato, 1973), no. 104 (26 March

1326), pp. 186-7.

15 Villani, Nuova cronica, Xll, 1, vol. 3,

=

=)

20

MHHREBARKEF | 75V F R HILT RN —=

pp. 8-9. See Baudouin De Gaiffier, ‘La
légende de la Sainte Epine de Pise’,
Analecta Bollandiana 70 (1952),
pp.20-34.

See F. Morozzi, Dello stato antico e
moderno del fiume Arno e delle cause
e de’ rimedi delle sue inondazioni.
(Florence: Stecchi, 1766, repr. 1986); G.
Aiazzi, Narrazioni istoriche delle piu
considerevoli inondazioni dell’Arno,
(Florence: Piatti, 1845, repr. 1996); U.
Losacco, Notizie e considerazioni sulle
inondazioni d’Arno in Firenze, (Florence:
Istituto Geografico Militare, 1967).
Salvestrini, Libera citta su fiume regale,
p.56.

M. Lupo Gentile, (ed.), B. Maragone,
Annales Pisani In: G. Carducc; V. Fiorini
and P. Fedele (eds.) Rerum lItalicarum
Scriptores, 6.2, (Bologna: Zanichelli,
1936), p. 44, 67, 74. See also G. Garzella,
‘Fluminis impetu et alluvione destruc-
tum. Il primo monastero di S. Savino e
una complicata prospettiva archeologi-
ca', Bollettino Storico Pisano 75 (2006),
pp. 361-6.

Villani, Nuova cronica, XII, 1, vol. 3, p.3-12.
See Francesco Salvestrini, ‘L’Arno e lallu-
vione fiorentina del 1333' In: M. Matheus,
G. Piccinni, G. Pinto, and G.M. Varanini
(eds.), Le calamita ambientali nel tardo
Medioevo europeo: realtda, percezioni,
reazioni, (Florence: Firenze University
Press, 2010), p. 239.

F. Salvestrini (ed.), Statuti del Comune di
Santa Croce (prima meta del sec. XIV-
1422), (Pisa: Pacini, 1998), Introduzione,

p.11.

21 Villani, Nuova cronica, XlI, |, vol. 3, p.9.

22 Laurence Moulinier and Odile Redon,

2

2

2

2

3]

4,

3]

x

‘L'inondation de 1333 a Florence. Récits
et hypotheses de Giovanni Villani' In:
0. Kammerer and 0. Redon (eds.), Le
Fleuve, Vol. VIII, (Saint-Denis: Presses
Universitaires de Vincennes-Paris, 1999),
pp. 91-104; Gherardo Ortalli, ‘““Corso di
natura” o “giudizio di Dio". Sensibilita
collettiva ed eventi naturali, a propos-
ito del diluvio fiorentino del 1333 In: G.
Ortalli (ed.), Lupi genti culture. Uomo e
ambiente nel medioevo. (Turin: Einaudi,
1997), pp. 155-88; Salvestrini, Libera
cittd su fiume regale, pp. 60-8; Gerrit
Jasper Schenk, *“...prima ci fu la cagione
de la mala provedenza de’ Fiorentini...”
Disaster and ‘Life World’- Reactions in
the Commune of Florence to the Flood
of November 1333, The Medieval History
Journal 10, (2007), pp. 355-86; Salvestrini,

‘L’Arno e lalluvione fiorentina del 1333,

pp. 240-52.
Villani, Nuova cronica, XlI, |, vol. 3,
pp.12-25.
1 braccio was equal to roughly meters

0.583.

Salvestrini, Libera citta su fiume regale,
pp.77-9, 80-6, 98-100.

M. Schneider (ed.), L. da Vinci, Delle acque,
(Palermo: Sellerio, 2001), pp. 246-62; G.
Targioni Tozzetti, Disamina d'alcuni pro-
getti fatti nel secolo XVI. per salvar Firenze
dalle inondazioni dell’Arno, (Florence:
Cambiagi, 1767, repr. 1993); G. Casali
and E. Diana, Bernardo Buontalenti e la
burocrazia tecnica nella Toscana medicea,
(Florence: Alinea, 1983), pp. 10-24.




27 E. Fasano Guarini, Lo stato mediceo
di Cosimo I, (Florence: Sansoni, 1973),
pp.6-7.

28 Francesco Salvestrini, ‘Vallombrosa,
Camaldoli e i cantieri navali del
Granducato toscano’, in Id,. Disciplina
caritatis. Il monachesimo vallombrosa-
no tra medioevo e prima etd moderna,
(Rome: Viella, 2008) pp. 129-48.

29 Morozzi, Dello stato antico e moderno del
fiume Arno, pp.24-41.

30 Francesco Salvestrini, ‘Les inondations
de l'Arno a Florence du XIVe au XVIe sie-
cle: risques, catastrophes, perceptions’
In: Ch. Ballut and P. Fournier (eds.), Au fil
de l'eau. Ressources, risques et gestion
du Neéolithique a nos jours, (Clermont-
Ferrand: Presses Universitaires Blaise
Pascal, 2013), pp. 330-1.

31 See, C. Menchini (ed.), F. Cavriani, Cosmi
Medicis magni Hetruriae ducis vita et
res gestae. Panegirici e vite di Cosimo
| de’ Medici tra storia e propaganda.
(Florence: Olschki, 2005), pp.197-262.

«Legge dell'lllustriss. et Eccellent. Signor

w
bS]

Duca di Fiorenza et di Siena sopra el
non poter tagliare, et lavorar l'alpe, nel
dominio Fiorentino», also called the
«Bando del mezzo miglio», which re-
mained in force until 1780. See L. Cantini,
Legislazione toscana raccolta e illustrata.
Il (1556-1559), (Florence: Albizziniana,
1802), pp. 328-30; G. Cascio Pratilli and
L. Zangheri, La legislazione medicea
sull'ambiente. | bandi (1485-1619). Vol. |,
(Florence: Olschki, 1994).

33 Florence, State Archives, Magistrato

de’ Nove conservatori, 942 (years

107

1564-1574); Auditore delle Riformagioni,
6 (years 1560-1561).

Images license and source

Free use copyright.

Biblioteca Apostolica Vaticana, Vat.
Lat.5699. Free use copyright.

Copy of the so-called Chain View.
Original version is preserved in Berlin,
Kupferstichkabinett Preussicher
Kulturbesitz. Free use copyright.
Elaboration made by the author.
Map taken from P. Manzoni, Atlante
Geografico d’ltalia - Granducato di
Toscana. Pianta della citta di Firenze,
engraved by Maina Giacinto, 1842.

From the collection of the author. Free
use copyright.

Urban society and environmental disasters | Francesco SALVESTRINI




