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IntroductionIntroduction
Land degradation (LD):Land degradation (LD):

LD is a complex term LD is a complex term (NRC, 1994).(NRC, 1994).

Immediate causes: Immediate causes: 
–– Inappropriate land useInappropriate land use

Degradation of soil, water & vegetation coverDegradation of soil, water & vegetation cover
Loss of both soil and vegetative biological diversity Loss of both soil and vegetative biological diversity 
loss of ecosystem structure and functionloss of ecosystem structure and function

(Snel and Bot, 2003)(Snel and Bot, 2003)



Introduction cont…

20 % of cultivated areas, 30% 20 % of cultivated areas, 30% 
of forests and 10% of grasslands of forests and 10% of grasslands 
Undergoing degradation Undergoing degradation (Bai (Bai et alet al.,., 2008).2008).

Land degradation is associated  with poverty Land degradation is associated  with poverty 
and drought.and drought.

Estimated: 2.6 billion people are affected in Estimated: 2.6 billion people are affected in 
more than 100 countries more than 100 countries (Adams and Eswaran, (Adams and Eswaran, 
2000).2000).

Wood sale in Malawi

Picture: LADA website photo gallery, June 2005



Introduction cont.... Introduction cont.... 

LD is a HOT TOPICLD is a HOT TOPIC

Global development and environmental Global development and environmental 
issue highlighted in: issue highlighted in: 
–– UNCCD, UNCCD, 
–– COD, COD, 
–– Kyoto protocol on global climate change and Kyoto protocol on global climate change and 
–– MDG MDG 

(UNCCD, 1992; UNEP, 2007).(UNCCD, 1992; UNEP, 2007).

Eroded Wastelands in 
Rajasthan, India

Picture: from internet





National Land Degradation Risk Map 1997

Map: Bethune and Pallent (2002)

Namibia



Introduction cont........Introduction cont........

To improve understanding To improve understanding 
of of 
causes, impacts, degree and causes, impacts, degree and 
acquaintances with climate, acquaintances with climate, 
soil, water, land cover and soil, water, land cover and 
sociosocio--economic factors.economic factors.

Why LD assessment and Why LD assessment and 
monitoring?monitoring?

Soil Erosion, Africa

Picture: LADA website.



Introduction cont……..

A primary goalA primary goal in in 
decision support decision support 
systems for systems for 
reversing reversing 
degradationdegradation

Picture countesy, CIFOR

Restoration project, Namibia

Why assessment and monitoring?Why assessment and monitoring?



Introduction cont....... Introduction cont....... 

Different methods Different methods 
have been developed have been developed 
and used to assess and used to assess 
and monitor land and monitor land 
degradation.degradation.

Biodiversity monitoring, Namibia

Assessment and monitoring methods:

Picture: Henschel, 2008



Aim of the studyAim of the study
Explore and Review existing land Explore and Review existing land 
degradation assessment and monitoring degradation assessment and monitoring 
methods or approaches used at global, methods or approaches used at global, 
national, local & farm.national, local & farm.
–– Have a broad understandingHave a broad understanding
–– Recommend suitable methods for NamibiaRecommend suitable methods for Namibia´́s s 

environmentenvironment
–– Contribute to a database for LD assessment and Contribute to a database for LD assessment and 

methods methods 



Methodology

Desktop study

– Published and unpublished materials
Library
Internet
Personal communication with specialists



Main questions for the studyMain questions for the study

What systems were assessed? What systems were assessed? 
What proccess/factors were assessed?What proccess/factors were assessed?
What approaches were used?What approaches were used?
What units / values?What units / values?
What level?What level?
Where?Where?



Outcomes of the studyOutcomes of the study

65 papers were reviewed. 65 papers were reviewed. 
These focused on:These focused on:
–– Soil degradation and erosion assessmentSoil degradation and erosion assessment
–– Land, water and vegetation assessmentLand, water and vegetation assessment
–– Rangelands & croplands AssessmentRangelands & croplands Assessment
–– Dry and wet landsDry and wet lands
–– othersothers



Systems and Process/Factors Systems and Process/Factors 
assessedassessed

e.g. Systemse.g. Systems
SoilsSoils
Rivers and other Rivers and other 
catchmentscatchments
ForestsForests
Rangelands & Rangelands & 
croplands croplands 
DrylandsDrylands

e.g. Processes/Factorse.g. Processes/Factors
Fertility decline Fertility decline 
Soil erosion Soil erosion 
Land use and CoverLand use and Cover
Rangelands healthRangelands health
Crop yieldCrop yield
Climatic factorsClimatic factors
Biodiversity lossBiodiversity loss

Outcomes of the studyOutcomes of the study



Six extensively used methods for Six extensively used methods for 
Land Degradation assessmentsLand Degradation assessments

Expert opinion Expert opinion 
Land userLand user´́s opinion s opinion 
Modelling Modelling 
Field observations, monitoring and Field observations, monitoring and 
measurementsmeasurements
Productivity change estimates Productivity change estimates 
Remote sensing and GISRemote sensing and GIS

Outcomes of the studyOutcomes of the study



Summary Summary of some reviewed papersof some reviewed papers

Initiatives Methods Levels

RALA Classification methods  (SE)Expert opinion, remote sensing, GIS, field observNational (Iceland)

NZLRI erosion classificationExperts opinion, Remote sensing, GIS, field asseNational, local (New Zeal

Classification of the state of erosionExperts protocol, field observationlocal/farm (Chile)

BIOTA Expert & land users opinion, remote sensing, GIS, fieldRegional, National, local

Outcomes of the studyOutcomes of the study



Summary Summary of some reviewed of some reviewed 
approaches cont..approaches cont..

Initiatives Methods Level

REMOTE SENSING (MSDI, NDVI, PD54, SAVI)Remote sensing All levels
(most countries)

Attributes, indicators and
Classification approach Expert & land users opinion, remote sensing, GIS, field asLocal/Farm 

(USA, Australia, Mexico

VS-FAST methodology Land users opinion, field assessment, field and laboratoryLocal/Farm 
(China)

Outcomes of the studyOutcomes of the study



Summary Summary of reviewed papers contof reviewed papers cont……

Initiatives Methods level
LFA approach Expert & land users opinion, GIS, field assessment, monitorNational, Local/Farm

LLM approach
land users opinion, field assessment, monitoring, measuremeNational, Local/Farm

Grazing Gradient Method (GGM)Expert & land users opinion, remote sensing, GIS, field monLocal/Farm

Participatory Degradation Appraisal (PDA)Land  user opinion/ farm-level field criteria, field monitorinLocal/farm (Kalahari,

Outcomes of the studyOutcomes of the study



Land degradation Land degradation 
assessment & monitoring in assessment & monitoring in 

NamibiaNamibia
National Monitoring National Monitoring 
SystemSystem
–– Indicators;Indicators;

Population pressurePopulation pressure
Livestock pressureLivestock pressure
Rainfall variabilityRainfall variability
Soil erosion hazardsSoil erosion hazards

(Klintenberg and Seely, 2004)(Klintenberg and Seely, 2004)
Outcomes of the studyOutcomes of the study



Land degradation assessment & Land degradation assessment & 
monitoring in Namibia cont..monitoring in Namibia cont..

Remote Sensing and GISRemote Sensing and GIS
Degradation Gradient MethodDegradation Gradient Method
Canonical Correspondence Analysis (CCA)Canonical Correspondence Analysis (CCA)
Local Level monitoningLocal Level monitoning
Landscape Function Aanalysis (LFA)Landscape Function Aanalysis (LFA)
othersothers

Outcomes of the studyOutcomes of the study



Conclusion Conclusion 
There are several approaches for assessing There are several approaches for assessing 
and monitoring land degradation and monitoring land degradation 
worldwide.worldwide.

NO NO single best method for assessing land single best method for assessing land 
degradation. degradation. 

The first distinctions to be made: The first distinctions to be made: land use, land use, 
type and scaletype and scale



Conclusion cont...Conclusion cont...

Methods or techniques need to be critically Methods or techniques need to be critically 
selectedselected
–– taking into account: suitability, applicability and taking into account: suitability, applicability and 

adaptability level to local conditionsadaptability level to local conditions

Integration of Local knowledge with scientific Integration of Local knowledge with scientific 
knowledge is very important.knowledge is very important.



Conclusion cont...Conclusion cont...

The use of statistical methods, ordination, and The use of statistical methods, ordination, and 
modelling approaches provide good results modelling approaches provide good results 

Stories of failures in using different assessment Stories of failures in using different assessment 
approaches & methods are very few,approaches & methods are very few,

Does that mean everything works?Does that mean everything works?



Assessment and Monitoring of Assessment and Monitoring of 
Land Degradation Land Degradation 

is crucial is crucial 
to improve understanding to improve understanding 

and assist in and assist in 
decisiondecision--making making 

ProcessesProcesses



Recommendations for NamibiaRecommendations for Namibia

Improve the national monitoring system Improve the national monitoring system 
indicators. E.g. use example of indicators indicators. E.g. use example of indicators 
developed by other countries.developed by other countries.

LLM approaches should be introduced to all LLM approaches should be introduced to all 
communities.communities.



Recommendations for Namibia Recommendations for Namibia 
cont...cont...

More participatory approaches that involve More participatory approaches that involve 
all land stakeholders.all land stakeholders.

New methods could be tried on the more New methods could be tried on the more 
sensitive satellites that are being developed, sensitive satellites that are being developed, 
in the hope of finding better interpretation.in the hope of finding better interpretation.
–– Remote Sensing and GIS tools should be used Remote Sensing and GIS tools should be used 

moremore



Recommendations for Namibia Recommendations for Namibia 
conti...conti...

Specialists should equip themselves with Specialists should equip themselves with 
assessment and monitoring skills and assessment and monitoring skills and 
–– Encourage involvement  & leadership of local Encourage involvement  & leadership of local 

peoplepeople

Review full version of this paper.Review full version of this paper.
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Thank youThank you 

for for 
taking assessement  and monitoring of any taking assessement  and monitoring of any 
environmental issue seriously, before and environmental issue seriously, before and 

after taking action to reverse problem.after taking action to reverse problem.

For more information contact Ms. Taimi S. For more information contact Ms. Taimi S. 
KapalangaKapalanga
Email:Email: tskapalanga@gmail.com / taimik@gobabeb.orgtskapalanga@gmail.com / taimik@gobabeb.org
Tel:Tel: +264+264--6464--694199; Fax: +264694199; Fax: +264--6464--694197694197
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