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PhD Project

Linking Environmental Archaeology to Geoheritage: a multifaceted approach to unravel and promote past fluvial landscapes

Study Areas

A (Central Po Plain, Italy)

B (Upper Rhone Valley, Switzerland)
C (Central Apennine valleys, Italy)

D (Ticino River fluvial terraces, Italy)




Ph.D. Workflow
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Mapping landscape feature derived
from human-environment
interaction during the
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through geocultural itineraries

RESULTS



Assessing the role of alluvial geomorphology for settlement strategies with Spatial Point
Pattern Analysis

AIMS

e estimating if the different water
management strategies in the Roman
and Medieval periods influenced the
spatial distribution of sites

e evaluating the relative importance of
agricultural suitability over flood risks in
the two historical phases.




Point Pattern Analysis (PPA)

n(XNB)

n = point pattern
X = point process (Poisson)
B = bounded region

Effects of point process intensity — first-order
properties

e [ntensity
o constant within the region — (HPP)
o spatially variable — (IPP)
m spatial covariates

Correlation — second-order properties

e Spatial interaction of events (XY,...)
o aggregation

o segregation Regular CSR




Null hypotheses:

@)

Ha: At large-scale, the
density of Roman/Medieval
sites Is uniform

Hb: At small-scale, the
distribution of Medieval and
Roman sites are spatially
Independent

O Roman Sites
e Medieval Sites




Spatial Covariates

o Flood hazard [0 Modified Topographic
Index (MTI)

o Agriculture suitability O Soil texture (Soil)

o Distance from via Aemilia [1 VAE

Modified Topographic Index Soil Texture Distance from Via Aemilia

value

W 100
75

e Model O, Model 1, Model 2 have been created for Roman (R) and Medieval (M) sites.




Schwarz’s Bayesian Information Criterion (BIC)

choose model

Model Selected Discarded BIC df Weights Weights
R Covariates | Covariates Model O-1 Model
0-2
9) - - 12105.69240972 | 0 | 02120797 | 0.201900 | | “baerve
1 Sl MTI 12103.06753956 | 1 | 0.7879203 | 0.750103
2 VAE 12108.56572157 | 1 - 0.047996
Model Selected Discarded BIC df Weights Weights
\Y% Covariates | Covariates Model O-1 Model
0-2
0 - - 5389.107074615 | O 0 0 setup exp
1 MTI, Soil - 5328.237281848 | 2 1 1
2 VAE 5384.960433685 | 1 - 0

predict

“The scientific observation cycle” (© Wikimedia Commons)



Assessing the spatial interaction of Medieval and Roman sites using cross-K function

The inhomogeneous cross-K function shows a significant deviation of the observed values from the confidence envelope
between O and 1.2 km.
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Hb hypothesis can be rejected !!!
The distinct Roman and Medieval settlement strategies do not explain the proximity of Medieval and Roman sites when
sites are closer than 1.2 km.




Conclusion

Social and cultural dynamics played a crucial role in responding to alluvial geomorphological environmental challenges

In different times.

flood hazard reduction

Roman

high flood hazard

complex land - use

Medieval

Inom cross-K

Y

adaptation to waterlogged conditions

spatial correlation (=1.2 Km)
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Publications: results & data

Research paper
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Dataset

HARVARD
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Data paper
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THANK YOU FOR YOUR ATTENTION !

Creating a solution for a problem by creating another
problem.
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