Fig. 10. Geomorphological Hazard Map of the study area. Legend: 1) Hazard class H4, very high,
with mitigation works; 2) Hazard class H3, high; 3) dormant landslide body due to flow; 4)
body of dormant rotational earth-slide; 5) dormant body of complex landslide; F1)
Ribecco’s landslide; F2) Canevare’s landlside.
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Fig. 9. Evaluation matrix for landslide hazard (from Panizza
et al., 2004). H4 = very high; H3 = high; H2 =
medium; H1 = residual.
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Considerations on geomorphological maps for territorial planning
in the Modena Apennines (Northern Italy)
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Fig. 8. Quick-Bird satellite image of the case study no. 3 in the
valley of the Tiepido Torrent. Copyright: Digital GlobeTM, 2003,
Telespazio per I'Italia.



Fig. 10. PTCP Hydrogeological Hazard map of the case study no. 3
Fig. 9. Geomorphological map of the case study no. 3 in the valley  (Provincia di Modena, 2009). For legend see Table 1; purple line:
of the Tiepido Torrent. For legend see Fig. 3. boundary of the|Fig. 9 Geomorphological map.

An important consideration, in relation to territorial plan-
ning, 1s that the PTCP Hydrogeological Hazard Maps should
be used just as a “base document”, which requires more
necessary detailed deepening at the municipal scale, accom-
plished through accurate geomorphological mapping, at least
for the areas that are going to be urbanized.



Il Quaternario
Italian Journal of Quaternary Sciences

21(1B), 2008 - 267-278

RECENT MORPHOLOGICAL CHANGES OF THE RIVER PANARO
(NORTHERN ITALY)

Doriano Castaldini* & Alessandro Ghinoi*

Fig. 1 - Location of the study area. Legend: 1) basin of the River Panaro; 2) stretches of the River
Panaro shown as examples near Casona, Spilamberto and S. Ambrogio; 3) Sectors of the River
Panaro (AS: Apennine sector; UP: upper part of the plain; MLP: mid-lower part of the plain).



C) 2004

Fig. 4 - The R. Panaro channel at the bridge of Spilamberto: A)
in the 1930 circa (by PeLLEGRINI M. et al., 1979); B) in the 1967
(by PeLLeGRINI M. & Rossi, 1967); C) in the 2004 (photo by D.
Castaldini).

(photo by D. Castaldini).

Foto dall'aereo del F. Panaro presso S. Ambroaio. a est di Modena. Il fiume scorre da sinistra

Table 2 -Length reduction of the R. Panaro, following meander
cut-offs, in the mid-lower sector of the plain where it flows ele-
vated over the plain within artificial embankments.

Riduzione in lunghezza del F. Panaro in seguito ai tagli di
meandro nella media-bassa pianura dove il fiume scorre pensi-

le tra argini artificiall.

Fig. 7 - Aerial photograph of the R. Panaro near S. Ambrogio, east of Modena. It flows from
the left (south) to the right (north); meander cut-offs carried out in the early 1970s are evident

Age of cutoffs

19" century 7.5 km
20" century 3 km
Total reduction 10.5 km
Present-day length 70 km
Length before cutoffs | 80.5 km
Reduction (%) 13%




(Castiglioni et al. 1997)

3 fogli a scala 1:250.000
(Ovest, centro, Est)

silt and clay levee (well defined) levee (less defined)

VA (7]

abandoned riverbed crevasse channel crevasse splay depression




o /
Physio-Geo
Géographie, physique, et environnement

Volume 1 | 2007
Varia 2007
Articles

Geo-archaeological aspects of
the Modena plain (Northern Italy)
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1: paleoriver at the plain level. 2: fluvial ridge. 3: alluvial fan and crevasse splay. 4: area with traceso . o Age. b: present. 1: Apenninic margin. 2: pre-Roman alluvional plain. 3: Roman and post-
abandoned braided streams. 5: Depression. 6: centuriation. 7: boundary of Mutina (Modena roman  Roman alluvional plain. 4: Roman centuriation system. 5: River. 6: alluvional fan. 7: fluvial ridge
town). 8: Neolithic and Bronze Ages fluvial form. 9: Iron Age fluvial form. 10: Roman fluvial form. 11: ‘=~~~-i=~ ¢~ ~ ~1ABAL 2nAm

Early Middle Ages fluvial form. 12: surface Roman site. 13: surface Early Middle Ages site. 14: buried

Roman site. 15: buried Early Middle Ages site.
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GEO-ARCHAEOLOGICAL ASPECTS OF RIVERS AND RIVER PLAINS (ARGU 5)

MORGAN DE DAPPER, FRANK VERMEULEN, SARAH DEPREZ & DEVI TAELMAN (EDS.)
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The archaeological remains have revealed that this palaeo-course of the R. Po
was already active in the Bronze Age. In the Iron Age the riverbed had become
a small watercourse that nonetheless maintained some vitality throughout the
Roman period. The moment in which the complete extinction of the channel
took place, remains unknown.
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Tav. 9. Carta del territorio nella prima meta dell’Ottocento. Legenda: 1) corso d’acqua; 2) specchio d’ac- Tav. 13. Carta del territorio attuale. Legenda: 1) corso d’acqua; 2) specchio d’acqua artificiale; 3)

Tav. 7. Carta geomorfologica. Legenda: 1) corso d’acqua principale; 2) area golenale; 3) specchio  qua artificiale; 3) palude, acquitrino; 4) area golenale; 5) prato stabile; 6) risaia; 7) seminativo arborato; 8) - palude, acquitrino; 4) area golenale; 5) prato stabile; 6) risaia; 7) seminativo arborato; 8) seminativo
d’acqua artificiale; 4) dosso fluviale; 5) paleoolaveo a livello della pianura; 6) glio di esond inat iplice; 9) colture specializzate (vigneti, frutteti, pioppeti); 10) area urbana; 11) argine artifi- plice; 9) colture speciali (vigneti, frutteti, pioppeti); 10) area urbana; 11) argine artificiale;
ciale; 12) ferrovia; 13) autostrada; 14) progetto di taglio del fiume Secchia; 15) limite dell’area di studio. 12) ferrovia; 13) autostrada; 14) discarica di rifiuti solidi urbani; 15) limite dell’area di studio.

zione; 7) sito di principale deviazione fluviale; 8) area altimetricamente depressa ("valle"); 9) argine

artificiale; 10) area urbana; 11) discarica di rifiuti solidi urbani; 12) limite dell’area di studio; 13)

limite del territorio comunale di Carpi. g
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nuata sino ad oggi con un marcato incremento. In particolare, Carpi, che aveva
mantenuto ’estensione rinascimentale fino a tutto I’Ottocento ¢ che nella prima
meta del Novecento, dopo I’abbattimento delle mura, era cresciuta in misura limi-
tata, a partire dalla seconda meta del XX secolo ha esteso enormemente 1’arca ur-
bana, passando da 0,5 kmq del 1800 a1 9.5 attuali (Tav. 14). La ferrovia Modena- | . . _.

0250 500 1000 1500
- — Vetri

Tav. 14, Carta dell area urbans Legenda:
1. limite dell"area urbana nel XIX secolo; 2. limite dell"area urbana nella prima meta del XX secolo; 3.
limite dell"area urbana nella seconda meta del XX secolo; 4. limite dell"area urbana atuale.
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Fig. 5. Ground ruptures and associated liquefaction-type
phenomena at San Carlo (a), Scortichino (b), Cavezzo
(c, d) and San Felice sul Panaro (e).
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“ P S i s @ | Fig. 19.2 a Bubbling water in a field near San Giovanni del Dosso on 29th May 2012 triggered by the M; 5.8 quake at Moglia di

EngineeringiGeoIogy

(Mantua Province) on 16th May 2013, b Soil liquefaction in progress Gonzaga (Mantua Province). Sources a A. Zibordi; b L. Righi

for Society and
Territory — Volume 7

Fig. 19.3 a Ground crack noticed in mid-August 2013 at the outskirts ~ across the football pitch of Mirabello (Ferrara Province). Sources
of Ferrara, b ground crack formed by the 20th May 2012 M; 5.9 quake a and b D. Castaldini
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Rumours Related to the 2012 Emilia Seismic
Sequence

Milena Bertacchini, Doriano Castaldini and Giovanni Tosatti
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The cartography in seismic hazard assessment and communication:
the case study of the 2012 Po Plain earthquakes (northern Italy)
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COSEISMIC EFFECTS DISTRIBUTION ON GEOMORPHOLOGICAL MAP {
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