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Soil erosion is a natural process that can be accelerated 
dramatically following improper land use and/or management. 
Man-made activities can result in erosion rates that are many 
times greater than natural rates. Worldwide, erosion is 
considered as the most widespread and serious form of soil 
degradation. 
Erosion is of concern since it can reduce soil productivity as a 
result of exportation of inorganic and organic material and  
nutrients out of the cultivated fields. These are the so-called “on-
site” impacts of erosion. Some of the exported materials, and the 
associated elements, find their way to water bodies The result is 
a degradation of the water quality due to suspended solids, 
sedimentation, eutrophication and pesticide toxicity, what is 
currently referred to as off-site impacts.   

Despite its importance, many 
countries lack reliable and 
comprehensive data on the 
problem, its magnitude and 
spatial extent. One of the reasons is that producing 
representative and reliable data on erosion is a long and 
resource intensive process. 
Fallout radionuclides (FRNs), such as 137Cs, 210Pb and 7Be, 
have proven to be very powerful tracers of soil movements, 
that can complement interestingly more conventional 
approaches. Starting in the mid-1990’s the IAEA has been 

actively involved in supporting coordinated research activities to further develop several 
methodological aspects related to the use of these isotopes and in the dissemination of the 
techniques among Member States, through the joint efforts of the Soil 
and Water Management and Crop Nutrition Section (SWMCN) of the 
Joint FAO/IAEA Division of Nuclear Techniques in Food and 
Agriculture and the Soil Science Unit (SSU) of the FAO/IAEA 
Agriculture and Biotechnology Laboratory. 
A first Coordinated Research Project (CRP), from 1996 to 2001, 
helped to test and validate the basic assumptions underlying the use 
of FRN, to accelerate the development of conversion models used to 
translate FRN data into soil movements and to evaluate the effect of 
specific land use management on soil erosion. A second CRP, 
planned for 2003-2007, builds on the results of the first one to assess 
the efficiency of different soil conservation practices, to continue the 
validation of conversion models and the development of user-friendly 
software to run these models.   

Fig.2. Soil sampling for FRN-based 
erosion study (Courtesy: Y. Li) 

Fig.3. Reduced tillage to control 
erosion   

Fig. 1. Soil erosion, an agricultural 
and environmental problem 
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Besides CRPs, the Agency is also involved in several national and regional technical cooperation 
projects (TCPs) that are related to the use of FRNs for erosion measurements (see table below). 
Through technical cooperation, technical and scientific capacity is built in the participating countries 
by providing scientific equipments as well as technical trainings, scientific and expert visits.  
The Agency is also supportive of Member States by hosting several scientific visitors and fellows, 
for their training, so they can beneficiate from the expertise of the SSU’s and SWMCN’s staff and 

from the equipments and research facilities in the Agency’s 
laboratories in Seibersdorf. A new individual fellowship 
program on ‘‘Erosion process assessment using nuclear 
techniques’’ has been created at the SSU. The program 
covers all the topics related to the use of FRNs to estimate 
erosion: introduction to erosion processes, sampling strategy 
at the field and/or watershed scale, sample preparation for 
gamma analysis, introduction to geostatistical analysis, 
mapping, analysis and interpretation of data, conversion 
models. 

Finally, in order to support the research and technical cooperation programs, internal research 
projects using 137Cs to quantify soil loss risks at the watershed scale are being implemented by the 
SSU, in collaboration with Boku University (Universität für Bodenkultur). 
 

Fig. 4. Field training on the use of FRN 
for erosion studies (Courtesy: L. Li) 

On-going Technical Cooperation projects 
 with an erosion component 

 

Project Country 
ALG/5/021 – Optimizing irrigation systems and surface water management Algeria 
CPR/5/015 – Assessment of soil erosion and effectiveness of soil conservation 
measures 

China 

CHI/5/048 – Integrated watershed manage-ment for the sustainability of agricultural 
lands 

Chile 

HAI/5/003 – Enhancing crop productivity through the application of isotope nuclear 
techniques 

Haiti 

PHI/5/031 – Assessment of erosion and sedimentation processes for effective 
formulation of soil conservation and water quality protection measures 

Philippines 

RAS/5/043 – Sustainable land use and management strategies for controlling soil 
erosion and improving soil and water quality 

China, Indonesia, Malaysia, Mongolia, 
Myanmar, Pakistan, Philippines, Sri 

Lanka, Thailand, Vietnam 
SRL/5/038 – Application of isotope techniques for soil erosion studies Sri Lanka 
TAD/5/002 – Assessment of soil erosion and sedimentation for land use Tajikistan 

 

To know more on the subject and our activities, consult our websites at:  
Soil and Water Management and Crop Nutrition Section: www-naweb.iaea.org/nafa/swmn/index.html 

Soil Science Unit: www-naweb.iaea.org/nafa/swmn/soil-science/index.html 
 


