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Agriculture has to deal with one of the major challenges of the future: to produce more food to 

feed a growing population from the same amount of, or even less, land, and, at the same time, 

safeguard natural resources adopting more sustainable production practices (Alexandratos, 

1999; Tilman et al., 2002, 2011; Ruttan, 2002; von Braun, 2007).  
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Tarolli and Sofia 2016 (Geomorphology) 



Cerdan et al. 2010 (Geomorphology) 
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Prosdocimi et al. 2016 (Catena) 
Prosdocimi et al. 2016 (Science of The Total  Environment) 
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Tarolli et al. under review (Anthropocene) 
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It's not just the eroded soil (or landslides) that is damaging, pesticides and 
fertilizers carried in rain and irrigation runoff can pollute surface water.   
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Lidar technology 
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Structure-from-Motion (SfM) 

Prosdocimi et al. 2016 (Science of The Total Environment) 
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Prosdocimi et al. 2016 (Science of The Total Environment) 



It is a topographic index intended to represent the potential sediment connectivity 

between different parts of the catchment and aims, in particular, at evaluating the 

potential connection between hillslopes and features which act as targets or 

storage areas for transported sediment. 
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Cavalli et al. 2013 (Geomorphology) 

Prosdocimi / Masin / Tarolli – Dep. TESAF & DAFNAE – University of Padova (Italy) 



Prosdocimi / Masin / Tarolli – Dep. TESAF & DAFNAE – University of Padova (Italy) 

Prosdocimi et al. 2016 (Science of The Total Environment) 



①  Ar  is the contributing area evaluated in the presence of agricultural roads and terraces 
on hillslopes 

②  Asm is the contributing area in the absence of morphological alterations on hillslopes 

③  The logaritmic form is given to emphasize and map only such areas where an increase 
of the drainage area is observed due to road/terraces alteration 

④  The greater is the index and the greater is the alteration due to the anthropic pressure. 
As a consequence, greater is the probability of superficial instability as well. 
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Tarolli et al. 2013 (European Journal of Remote Sensing) 
Tarolli et al. 2015 (Land Degradation & Development) 

Prosdocimi / Masin / Tarolli – Dep. TESAF & DAFNAE – University of Padova (Italy) 



Prosdocimi / Masin / Tarolli – Dep. TESAF & DAFNAE – University of Padova (Italy) 

Tarolli et al. under review (Anthropocene) 
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Collector systems located in the ditch 
designed to measure runoff volumes 
and collect water samples. 
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Conservation agricolture (FAO, 2011) 

Crop 
rotation 

Minimal soil 
disturbance 

Permanent 
soil cover 
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+ runoff 
+ erosion 
+ erbicides / pesticides  
   connected to drainage systems 

- runoff 
- erosion 
- erbicides / pesticides  
  connected to drainage systems 

Masin et al. in preparation 
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Prosdocimi et al. 2016 (Earth-Science Reviews) 
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Prosdocimi et al. 2016 (Earth-Science Reviews) 
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Prosdocimi et al. 2016  (Science of The Total Environment) 

Prosdocimi / Masin / Tarolli – Dep. TESAF & DAFNAE – University of Padova (Italy) 



Prosdocimi / Masin / Tarolli – Dep. TESAF & DAFNAE – University of Padova (Italy) 

Improve / maintain drainage system in agricultural terraced lanscapes 



•  High-resolution topographic data obtained from remote-sensing 
technologies, especially those cheaper and faster, may provide new 
insights into the knowledge of erosion processes that affect 
vineyards. The results can help to schedule appropriate soil and 
water management techniques for a sustainable viticulture.!

•  Proper measures must be taken to protect the soil, and more 
resources should be addressed to keep monitoring soil erosion by 
field measurements over longer periods.!

•  We believe that much more attention should be paid to the viticulture 
sector to reduce its impact on soil erosion issue. !
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•  Terraced landscapes need to be maintained, well managed, 
and protected. These actions can help to overcome the critical 
issues related to erosion risk and landslides. !

•  Mulching practice confirmed to be effective for reducing soil and 
water losses in different environments across the world. However, 
there are still some open questions about the most appropriate types 
of mulches, application rate and cover and economic feasibility.!

!
•  The presented methodologies and results may be of assistance to 

both farmers and land managers by providing them with evidence-
based means for implementing more sustainable soil management 
practices.!

�
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