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Soil threats

source: FAO, http://www.fao.org/3/a-mn997e.pdf

http://www.fao.org/3/a-mn997e.pdf


● A decline in the overall quality of soil, water or vegetation condition 
commonly caused by human activities;
● E.g. soils form slowly: ± 1 - 10 cm/ 100 years under the combined 
effects of climate, parent material, flora and fauna and… time! But…
● Soils degrade quickly: e.g. a single heavy rainstorm can erode several 
centimeters (≈ centuries!) of soil
● Examples of land degradation:
● Erosion (by water or wind)
● Loss of soil fertility (nutrients, organic matter)
● Acidification
● Pollution
● Compaction
● Salinisation
● Urbanisation & infrastructure

Land Degradation



Is land degradation a problem?

● Land degradation reduces productivity, biodiversity and affects 
various  “ecosystem services”

● >  250 million people and 1/3 of the Earth’s surface are already 
affected by degradation (especially in poorer countries); 

● Land degradation leads to increasing migration: “ecological 
refugees”;

● Land degradation is one of the major environmental problems, but 
also the least well-known.



Spatial variation on global scale

http://www.soilerosion.net/image/glasod.gif


Types of land degradation

• Main types of land degradation:
• Physical (e.g. erosion by water or wind)
• Chemical (e.g. salinization)
• Biological (e.g. reduced earthworm activity)
• Hydrological (e.g. reduced water quality)



Impacts of Land degradation

• > 3 Billion people in developing countries depend directly
on the land, 

• among them are 70% of the world’s very poor – land 
degradation threatens their lives

• to feed the expected 9 Bn people by 2050 we need 70% 
more food and to protect the land through Sustainable
Land Management (SLM)



Impact of degradation (example from Madagascar)



Sustainable Development Goals



Land Degradation Neutrality

SDG 15 - urges countries to “Protect, restore and promote sustainable
use of terrestrial ecosystems, sustainably manage forests, combat
desertification, and halt and reverse land degradation and halt biodiversity
loss”

Target 15.3 - the target championed by UNCCD: “By 2030, combat 
desertification, restore degraded land and soil, including land affected by 
desertification, drought and floods, and strive to achieve a land
degradation- neutral world”.



Land Degradation Neutrality

LDN = “a state whereby the amount and quality of land resources necessary to 
support ecosystem functions and services and enhance food security remain 
stable or increase within specified temporal and spatial scales and 
ecosystems”.



Land Degradation Neutrality

Suggested framework for monitoring and reporting:

Data sources:

Remote sensing,
e.g. MODIS NDVI 
NPP, GlobeLand30m-
2000

e.g. WOCAT From local into 
(yourself!) to 
global info (e.g. 
ISRIC)

Presenter
Presentation Notes
Presenter
2016-05-11 13:36:38
--------------------------------------------
Focus is on monitoring CHANGE!



Sustainable land & soil management
source:R

obinson
etal.2012 

http://dx.doi.org/10.2136/vzj2011.0051

http://dx.doi.org/10.2136/vzj2011.0051
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Fotos: H.P. Liniger

Mitigation?Prevention? or Rehabilitation?

The challenge



20Stage of SLM intervention
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Impacts

Driving 
forces

Responses

•Degradation assessment
•Land policy
•Conservation and 
rehabilitation

•Monitoring and early 
warning systems

•International conventions
•Macro economic policies

•Poverty and migration
•Loss of productivity, yield 
decline

•Habitat destruction and 
loss of biodiversity

•Damage to infrastructure

State •Soil quality and degradation (e.g. erosion, 
salinization, compaction)

•Vegetation quality
•Water cycle and quality
•Biological diversity

•Macro-economic policies
•Land use
•Population growth
•Poverty
•Land tenure
•Climate events/change
•Natural disasters

DPSIR Framework

•Agriculture,
•Urbanisation, industrialisation, etc.
•Deforestation
•Overcultivation, overgrazing,
•Demand for water
•Demand for natural resources 
(wood, minerals)

•Recreation and tourism

Pressures



There has always been (too?) much 
focus on degradation…

but too little attention for Sustainable
Land Management (SLM)



SLM: definitions

SLM is the use of land resources, including soil, water, animals and
plants for the production of goods to meet changing human needs,
while simultaneously ensuring the long-term productive potential of
these resources and ensuring their environmental functions
(WOCAT, 2007)

SLM is land managed in such a way as to maintain or improve 
ecosystem services for human well-being, as negotiated by all
stakeholders (UNCCD, 2009)



Land degradation

Sustainable land management

“ looking after the land ”

“land losing its ability to perform 
its functions”



More definitions (as used in this presentation)

• Technology (/practice/technique/intervention): what is 
implemented in the field to prevent or control degradation;

• Measure: part of a technology which may alone or together with 
other measures constitute a technology;

• Approach (strategy, ...): the “ways and means” to successfully 
implement a technology, “enabling environment”



Agronomic measures such as mixed 
cropping, contour cultivation, mulching
• are usually associated with annual crops
• are repeated routinely each season or in a

rotational sequence
• are of short duration and not permanent
• do not lead to changes in slope profile
• are normally independent of slope

Categorisation of SLM technologies
By technique used

Vegetative measures such as grass 
strips, hedge barriers, windbreaks, 
agroforestry
• involve the use of perennial grasses, 

shrubs or trees
• are of long duration
• often lead to a change in slope profile
• are often aligned along the contour or 

against the prevailing wind direction
• are often spaced according to slope



Examples of agronomic measures

Minimum tillage/ Conservation 
agriculture

Vermiculture

Trash lines

Contour Ploughing



Examples of vegetative measures

Vegetation cover under
vineyardsAgroforestry

Grass strips Mulching



Categorisation of SLM technologies
By technique used

Structural measures such as terraces, banks, 
bunds, constructions

• often lead to a change in slope profile
• are of long duration or permanent
• aim primarily to control runoff, wind velocity and 

erosion and harvest rainwater
• often require substantial inputs of labour or money when

first installed
• are often zoned on the contour/against wind 

direction
• are often spaced according to slope
• involve major earth movements and / or construction with

wood, stone, concrete, etc.

Management measures such as land
use change, area closure, rotational 
grazing
• involve a fundamental change in land use
• involve no agronomic and structural

measures
• often result in improved vegetative

cover
• often reduce the intensity of use



Examples of structural measures

Level bench terraces

Stone bund

Paddy terraces

Half moons



Example of Management measures

Area closure / fencing

Cut & Carry + Stall feeding Rotational grazing/rangeland resting

Controlled fire



Categorisation of SLM technologies
By technique used

The best of two (or more) worlds?
Combinations in conditions where different measures are complementary and thus 
enhance each other’s effectiveness. Any combinations of the above measures are
possible, e.g.

• structural: terrace, with

• vegetative: grass and trees, with

• agronomic: ridges

Together such combinations constitute one technology!



Categorisation of SLM practices

By common denominators, e.g. type of degradation addressed
 Conservation Groups1:

- Terracing: all technologies that aim to reduce the slope angle (and hence
the speed of surface run-off);

- Water harvesting: all technologies that aim to collect water from rainfall and/or
runoff for irrigation or domestic use;

- Agroforestry: combining (food) crops with trees;

- Conservation Agriculture: various technologies that have in common: 
permanent soil cover, crop rotation and minimum soil disturbance

- Grazing land management: technologies aimed to improve grazing land;
1 NB: Such groupings are arbitrary and other groups are possible, using different criteria!



What works and what doesn’t?

• No general answer possible! There are no “silver-bullet”, “one-fits- all”
solutions!

• What is a “best practice” or “success story” in one place may be a worst
practice or failure somewhere else (or in time...);

• Many determining factors: biophysical and ecological, socio-
economic, legal, land tenure, ...;

• Often (unintended) side effects of an intervention, positive
(multiple benefits) or negative;

• Flexibility and adaptability are important (e.g. to climate change or 
population change);

• Research-driven technologies not always better than traditional ones!
Often better to improve traditional methods than to introduce new
ones.



Failures up to 1980s (and sometimes persisting!)
(in summary)

• Top-down approach;
• Projects too short and too expensive;
• Too much engineering and wrong emphasis;
• Much research work irrelevant;
• Farmers seen as damaging and ignorant;
• Too much focus on degradation instead of conservation 

(SLM).



World Overview of Conservation Approaches and Technologies

Knowledge Management and
Decision Support for

Sustainable Land
Management

Documenting and Mapping SLM experiences



• Standardized questionnaires for documentation and evaluation of SLM technologies and
approaches and mapping

• A global database for storage, search and exchange of SLM technologies and
approaches

• A mapping tool for local and regional assessment of degradation and SLM (area coverage,
degree and impacts)

• A decision support tool for selection and up-scaling of identified best practices using a 3-
step framework

tools and methods



SLM Technologies
&

SLM Approaches

Questionnaires / guidelines

Framework for:
documentation, monitoring, evaluation and

exchange of SLM practices

Local / field level
(Case studies)

Local, national, global; 
scale independent
(spatial overview)

SLM Map
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SLM specialists and land users document SLM 
practices in the field.

The collected information is entered in the 
WOCAT Database.

Photo: H.P. Liniger

Documentation and evaluation of SLM practice



Knowledge base – WOCAT outputs

• Website (www.wocat.net)
• Database
• Tools
• Books and Brochures
• Maps



Global extent of SLM

• Google Earth

• National and regional maps of degradation and conservation 



Degradation

SLM

Mapping: Land Degradation/Conservation & impacts

Few maps about land
degradation

No maps about SLM! 
…and LD/SLM impacts!?

Where to invest?
 Hot spots
 Bright spots





Technologies&

Approaches



SLM Technologies



Natural and human environment



… Economics



Impacts on Ecosystem Services (on- / offsite)



Strengths and weaknesses



Example of an “Approach”: Green Water Credits

WINFarmers know the benefits 
from green water 
management, 
but this is too 
little to cover 
the costs/ 
labour

WIN

Green Water Credits
bridge the incentive gap:

Compensation by water users to 
water providers for specified water 

management services



EXERCISE!

• Form groups (4-5 persons) with similar agro-ecological conditions;

• Each group pictures a land degradation situation recognisable to all 
group members and identifies a specific “soil threat” to address;

• Search the WOCAT database for technologies applied under
similar conditions;

• Choose one technology which you deem most relevant for your
situation;

• Describe this technology in brief in a poster and explain whether 
and where it needs some adaptation to your specific conditions;

• Present the poster to the group in max. 10 minutes.

https://qt.wocat.net/qt_report.php


Thank you for your attention

Useful links:
www.isric.org

www.wocat.net

www.desire-project.eu

www.recare-project.eu

www.greenwatercredits.net
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