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ü  The	
  mul8func8onal	
  role	
  of	
  agriculture,	
  forest,	
  soil	
  and	
  landscape	
  

ü  Most	
  of	
  the	
  important	
  processes	
  in	
  soils	
  are	
  not	
  sta8c	
  …	
  but	
  dynamic	
  
	
  	
  

ü  We	
  requires	
  answers	
  across	
  different	
  scales	
  (ac8on	
  is	
  oYen	
  local	
  !)	
  

ü  Data	
  quan8ty/quality	
  varying	
  in	
  space	
  and	
  $me	
  
	
  

ü  For	
  several	
  reasons,	
  the	
  last	
  kilometer	
  in	
  the	
  interac8on	
  between	
  those	
  who	
  
produce	
  soil	
  informa8on	
  and	
  the	
  managers	
  of	
  the	
  soil/landscape	
  is	
  the	
  most	
  
difficult	
  to	
  ride	
  and	
  oYen	
  the	
  most	
  overlooked.	
  	
  

But	
  why	
  things	
  are	
  complex	
  ?	
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we	
  believe	
  that	
  all	
  these	
  complex	
  things	
  can	
  be	
  faced	
  developing	
  a	
  	
  

Spa$al	
  DSS	
  integrated	
  with	
  geospa$al	
  analysis	
  
	
  and	
  simula$on	
  modeling	
  engines	
  

not	
  a	
  standard	
  webGIS	
  



	
  	
   	
  	
  
Ø  Valle	
  Telesina	
  (south	
  of	
  Italy)	
  	
  
Ø  Etna	
  	
  (south	
  Italy)	
  –	
  ViHculture	
  
Ø  Lodi	
  plain	
  (north	
  Italy)	
  –	
  Soil	
  sealing	
  
Ø  Extremadura	
  (Spain)	
  –	
  Nitrate	
  vulnerability	
  
Ø  Scotland	
  –	
  to	
  be	
  defined	
  

Area	
  of	
  applica$on	
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The	
  system	
  has	
  been	
  developed	
  through	
  a	
  "cyberinfrastructure"	
  plaaorm	
  that	
  

supports	
  the	
  acquisi8on	
  of	
  advanced	
  and	
  also	
  dynamic	
  data	
  (e.g.	
  pedological,	
  daily	
  

clima8c,	
  land	
  use)	
  and	
  their	
  storage,	
  management	
  and	
  integraHon,	
  data	
  mining,	
  

data	
  visualizaHon	
  and	
  computer	
  applica2ons	
  "on	
  the	
  fly"	
  in	
  order	
  to	
  perform	
  

simula8on	
  modeling	
  (e.g.	
  soil	
  water	
  balance	
  and	
  growth	
  of	
  plants),	
  all	
  freely	
  

accessible	
  via	
  Internet.	
  

How	
  it	
  works?	
  



The	
   system	
  has	
  been	
   implemented	
  and	
   currently	
   it	
   is	
   on	
   tes8ng	
  phase	
   in	
   a	
  pilot	
  
area	
  of	
  about	
  20,000	
  hectares	
  (Valle	
  Telesina	
  –	
  Campania	
  region,	
  South	
  of	
  Italy).	
  	
  
	
  

Ø  Heterogeneous	
  in	
  soils	
  and	
  landscapes	
  	
  
Ø  Presence	
  of	
  Agricultural	
  and	
  Forestry	
  systems,	
  Tourism,	
  Popula8on	
  pressure	
  
Ø  Compe88on	
  and	
  pressure	
  on	
  soil	
  and	
  natural	
  resources	
  between	
  economic	
  sectors	
  
Ø  Availability	
  of	
  good	
  quality	
  environmental	
  data	
  (soil	
  maps,	
  climate	
  data,	
  etc)	
  
Ø  High	
  quality	
  wine	
  and	
  olive	
  oil	
  produc8on	
  (needing	
  support	
  on	
  decisions)	
  

DEM	
   Soil	
  map	
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Why	
  the	
  Telesina	
  valley…	
  



The soils of distal 
volcanic depositions 

The soils of the ancient 
alluvial terraces 

The soils of the Glacis 
of erosion 

*Soil Taxonomy (USDA 
1998) 

Vitrandic Haplustolls* Humic	
  Us8vitrands*	
   Typic	
  Calciustolls*	
  



The soils of marly loamy hills The soils of piedmont areas The mountain soils 

*Soil Taxonomy (USDA 
1998) 

Typic	
  Calciustepts*	
   Typic	
  Melanudands*	
  Typic	
  Hapludands*	
  



Thema$c	
  maps:	
  
climate	
  data,	
  soil	
  data,	
  geology,	
  
nitrate	
  vulnerability,	
  poten$al	
  
solar	
  radia$on,	
  and	
  many	
  
others	
  etc.	
  

Raster	
  and	
  vector	
  format;	
  

DATABASE	
  SERVER	
  

Manage	
  maps,	
  
process	
  data	
  

CLIENT	
  

Query	
  

System	
  Answer	
  

System	
  func8oning	
  –	
  webGIS	
  standard	
  



DATABASE	
  SERVER	
  

Manage	
  maps,	
  data	
  
processing	
  

T h e 	
   d a t a b a s e 	
   i s	
  
constantly	
   updated:	
   i.e.	
  
daily	
   spa8alized	
   climate	
  
d a t a 	
   d e r i v i n g 	
   b y	
  
monitoring	
  network	
  

CLIENT	
  

Query	
  

Contenuti NO3- (20- 35 cm)
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Contenuti NO3- (20- 35 cm)
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  (2)	
  
Dynamic	
  

simula8ons	
  

System	
  func8oning	
  –	
  Advanced	
  tools	
  

(1)	
  	
  
Monitoring	
  
system	
  

Answer	
  in	
  (quasi)	
  real	
  
$me	
  of	
  the	
  bio-­‐physical	
  

system	
  

	
  (3)	
  
GPU	
  compu8ng	
  

Inference	
  
spa8aliza8on	
  

Gaps	
  infilling	
  /
anomalies	
  



 

Major theme of the EU 
regulation/directive  

Specific regulation/directive 
requirement that the project 
can address 

EU Soil thematic strategy  

Evaluation and tools to combat 
the following soil threats:  
erosion,  
decline in organic matter, 
soil sealing, 
soil compaction, 
decline in soil biodiversity, 
flood and landslides.   

Nitrates Directive and Water 
Framework Directive: to prevent 
the contamination of surface and 
groundwater by the leakage of 
hazardous substances or excessive 
nutrients from soils  

Identification of risk areas 
having different vulnerability.  
Quantification of soils capacity 
to act as filter 
Management models aiming 
towards reduction of hazardous 
substances or excessive 
nutrients (e.g. animal sludge, 
chemical fertiliser) 

Protection of groundwater 
against pollution caused by certain 
dangerous substances (e.g. 
pesticides) 

Identification of areas having 
different vulnerability 

Which	
  soil	
  func$ons	
  are	
  implemented…	
  



Which	
  soil	
  func$ons	
  are	
  implemented…	
  

 

Environmental protection and soil 
protection when sewage sludge are 
employed in agriculture 

Evaluation of the land 
attitude towards sewage 
sludge distribution and 
the suitability of the 
different locations 

Reform of the system of conditionality. 
Bound to support compliance with 
regulatory requirements and compliance 
with environmental, land protection, food 
safety, public health and hygiene and 
welfare standards 

Landscape evaluation for 
applying the system of 
conditionality. 
Farm practices required, 
for a specific landscape, 
to enter in the system of 
conditionality. 

Establishment of disadvantaged areas 
and related supporting actions.  
Definition of criteria for the physical 
demarcation of the area disadvantaged 
areas  

Request to delineate 
disadvantage areas 
caused by physical 
landscape limitations  

Protection of geographical indications 
and designations of origin for 
agricultural products and food 

Identifying areas where to 
apply quality labels (DOP, 
IGP) 

Regulations for using FEASR funds 
and measures to support rural 
development 

Payments for forest 
maintenance. 
Forestry potential 
recovery by poor land 
management 
 



www.landconsul$ngweb.eu	
  

How	
  the	
  system	
  appears?	
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It	
  is	
  possible	
  to	
  have	
  a	
  (dynamic)	
  SDSS	
  system	
  having	
  some	
  key	
  features	
  :	
  

i.  	
  based	
  on	
  the	
  concept	
  of	
  soil/landscape	
  mul$func$onality	
  
ii.  poten8ally	
  adapted	
  to	
  the	
  need	
  of	
  each	
  end-­‐user	
  (ac$on	
  at	
  the	
  

local	
  scale)	
  
iii.  	
  enabling	
  “what	
  if”	
  modelling	
  
iv.  	
  Then	
  we	
  do	
  not	
  to	
  provide	
  “solu8ons”	
  but	
  “op$ons”	
  
v.  Local	
  communi8es	
  awareness	
  on	
  soil/landscape	
  conserva8on/

sustainable	
  management	
  
vi.  enabling	
  to	
  incorporate	
  bo`om-­‐up	
  contribu$ons	
  to	
  governance	
  (to	
  

be	
  developed	
  by	
  2014)	
  
vii.  	
  user	
  friendly	
  (complexity	
  is	
  embedded)	
  

Some	
  conclusions	
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