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Environmental and Forest Sciences

STAGE AND EXTERNAL TRAINING

Examples of field classes at the University of Reggio Calabria



Examples of field classes at the University of Reggio Calabria



Methods for estimating surface erosion

Mathematical models
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Environmental radionuclides

Measurement techniques

experimental plots, catchments
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Mathematical models



Measurement techniques

experimental plots and catchments

A)

C)

B)



THE EQUIPMENT –

Rainfall and runoff measurements



Streamgauge

Coshocton wheel

H-flume structure 

THE EQUIPMENT – Sediment yield measurements



The sampling design

Channel

Coshocton
wheel



Catchment W1 – Rangeland (1.47 ha)

1978

2016



Catchment W2 – ECNU (1.37 ha)

1990 cutting1978 cutting

2021



Catchment W3 – ECU (1.65 ha) 2006 cutting

2016 cutting

1978 2021



The nuclear weapon tests

The use of environmental radionuclides, particularly 137Cs, to estimate erosion
rates has attracted increased attention and the approach has been shown to
possess several important advantages.

Environmental radionuclides





137Cs

The 137Cs technique



137Cs fallout



EARTH ON THE EDGE: SCIENCE FOR A SUSTAINABLE PLANET

MELBOURNE Australia 2011 – IUGG  - 28 June — 7 July 2011 
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THE 137Cs APPROACH



Comparison with

reference inventory

THE CESIUM-137  TECHNIQUE
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• Possibility to provide sediment budgets for large areas

➢Advantages

• No need for traditional monitoring techniques, such as 

experimental plots or catchments

• Calibration and validation of soil erosion models

• Spatial variability



Chernobyl – Reactor dammaged after the nuclear
accident occurred on April 26, 1986



The Chernobyl accident

Greenpeace estimates talk about 93,000 people
dead, based on information given by National
Academy of Science (Bielorussia)

The Chernobyl nuclear
accident occurred on
Saturday, April 26, 1986, at
1:23:58 a.m. local time.



EXAMPLE OF A FLOODPLAIN PROFILE

Soil deposited

1963 peak



REFERENCE SITE

EROSION SITE

DEPOSITIONAL SITE

WHERE TO SAMPLE??



Grid sampling 20 m x 20 m

W2 → 55 bulk soil cores collected

THE SAMPLING PROGRAMME



Lead shield

Power supply

Amplifier

Soil samples are dried, sieved, and analysed at the
University of Reggio Calabria

Germanium head

Marinelli beaker

THE MEASUREMENTS



137Cs analyses at the University Mediterranea

High resolution HPGe detectors were used at Reggio Calabria
Count times were at least 80,000 s 
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THE 137Cs APPROACH



Caesiographic Map Canopy cover Map

Effect of afforestation



New trends of erosion and torrent control in Italy

THE SEDIMENT BUDGET

using radionuclides



In order to address sediment-related environmental problems, there is a need to develop an improved
understanding of the sediment cascade from source to sink. The sediment budget provides a framework for
addressing this need.

CONCLUSIONS

However, establishing a sediment budget requires information not provided by traditional monitoring
programmes. Sediment tracing techniques can provide this information. There is currently considerable
interest in soil and sediment tracing techniques, particularly in Europe.

Recent advances in the development and application of sediment tracing techniques (e.g. Guzman et al.,
2013) are now beginning to provide unique means of documenting catchment sediment budgets that meet
these new information requirements.

Equally, there is a need to synthesise existing and forthcoming new information related to the structure and
functioning of catchment sediment budgets that will be provided by these novel tracing techniques, to
provide a firm basis for its use within the EU



Questions?

Suggestions?


