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5 Pillars of action

Pillar 1: Promote sustainable management of soil

resources for soil protection, conservation and

sustainable productivity

Pillar 2: Encourage investment, technical

cooperation, policy, education, awareness and

extension in soil

Pillar 3: Promote targeted soil research and

development focusing on identified gaps,

priorities and

synergies with related productive, environmental

and social development actions

Pillar 4: Information and Data

Pillar 5: Harmonization of methods,

measurements and indicators for the sustainable

management and protection of soil resources



…the VGSSM elaborates the principles outlined in the revised 

World Soil Charter and addresses those soil threats reported in 

the Status of the World’s Soil Resources report
FAO, 2017

Principles Soil threats

+



Examples of Sustainable soil
Management practices

Example of content of the VGSSM

Soil data

Definition





Degradation types
W: Soil erosion by water
E: Soil erosion by wind 
C: Chemical soil deterioration 
Cn  Fertility decline, reduced soil organic matter
Ca Acidification
Cp Soil pollution 
Cs Salinization/ alkalinization
P: Physical soil deterioration 
Pc Compaction: deterioration of soil structure 
Pk Slaking and crusting: 
Pi Soil sealing
Pw Waterlogging
B: Biological degradation
H: Water degradation  
Ha average soil moisture content  
Hs surface water



DS-SLM project in Colombia
Soil degradation evaluation at sub national level: Q MAP

Soil degradation in 
4 departments. 6.5 
million hectares. 
Scale 1: 100.000:

Map of land use 
systems

Maps of physical 
and chemical soil 
degradation

Causes and 
impacts of 
degradation 
(workshops)



DS-SLM project in Colombia
Soil degradation evaluation at the local level: Q MAP

Soil degradation in a 
municipality. 63.000 
hectares. Scale 1: 
25.000. 

Map of land use 
systems (2018)

Maps of physical and 
chemical degradation

Causes and impacts 
of degradation

Recommendations 
for the SLM 
(workshops)



DS-SLM project in Colombia
Impact of SLM technologies

Evaluation of 
technologies in 
5  projects

Agroforestry 
system

Amphibian 
agroforestry

Ecological 
restoration

Silvopasture

Association 
maize-cotton 



DS-SLM project in Colombia
Impact of SLM technologies: land use system changes

Bare ground: - 24 %
Grazing to Agroforestry: + 61%

Bare ground: - 6 %
Grazing to Agroforestry: + 25%

Bare ground: - 30 %
Grazing to forestry: + 3%

Bare ground: - 23 %
Forestry: + 10%

Bare ground: - 5 %
Maize to association: 62 %



DS-SLM project in Colombia
Impact of SLM technologies: soil data Agroforestry

More than 8 years of implementation



DS-SLM project in Colombia
Impact of SLM technologies: soil data 

Agroforestry
More than 8 years of implementation

Without SLM

With SLM

--- -- - 0 + ++ +++
With 

SLM

Without 

SLM
Difference

1. 
Soil moisture X

8,81 8,21 -0,60

2. 
Soil cover X

3.
Soil compaction X

Bulk density (g/cc)
1,46 1,07 -0,39

Porosity
38% 53% 16%

4.
X

0,56 1,8 1,24

Agroforestry

Total and readily available 

soil water holding capacity 

(0.1 bar – 1 bar, 15 bar)

Organic Matter (Walkley 

Black) g/100g soil



Silvopasture
More than 8 years of implementation

DS-SLM project in Colombia
Impact of SLM technologies



Silvopasture
More than 8 years of implementation

DS-SLM project in Colombia
Impact of SLM technologies: soil data 

Without SLM

With SLM

--- -- - 0 + ++ +++
With 

SLM

Without 

SLM
Difference

1. Soil moisture X

7,8 9,6 1,2

2. Soil cover X

3. Soil compaction X

Bulk density (g/cc) 1,58 1,33 -0,25

Porosity 32% 44% 14%

4. X 1,1 2,2 0,6

Agroforestry parkland

Total and readily available 

soil water holding capacity 

(0.1 bar – 1 bar, 15 bar)

Organic Matter (Walkley 

Black) g/100g soil



DS-SLM project in Colombia
Impact of SLM technologies: soil data 

Without SLM

With SLM

--- -- - 0 + ++ +++
With 

SLM

Without 

SLM
Difference

1. Soil moisture X

7,19 9,29 2,1

2. 
Soil cover X

3.
Soil compaction X

Bulk density (g/cc)
1,51 1,16 -0,35

Porosity
35% 50% 15%

4.

X

2,33 2,27 -0,06

Ecological Restoration

Total and readily available 

soil water holding capacity 

(0.1 bar – 1 bar, 15 bar)

Organic Matter (Walkley 

Black) g/100g soil

Ecological restoration
2 years of implementation



Implementation of the VGSSM



Implementation of the VGSSM



Implementation of the VGSSM



Implementation of the VGSSM



Conclusions

 It is recommended to combine image analysis,
productivity measures and soil data to obtain a
monitoring method with sustainable results.

 Data soil are impact indicators to evidence SLM impact
in the middle and long term.

 Soil organic matter, soil moisture, soil compaction and
chemical factors (salinity, toxicity, acidity) are the main
soil indicators but have to adapt to the context.

 An available monitoring method, is a necessary decision
support for governments and stakeholders to achieve
LDN.
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