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Typical soils of loess hilly lands in Western Slovakia 
(Soil classification according to WRB, 1994) 

Luvi-Haplic Chernozem Calcic Luvisol Calcaric Regosol 

O   r   i   g   i   n   a   l         s   o   i   l   s Final stage of erosion 
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Tunnel erosion 



Fallout radionuclide methods used in soil erosion research 

Methods for soil erosion assessment 

Pedomorphic method (estimation based on the changes of soil horizonation) 

Volumetric method (measuring the volume of rills and gullies). 

Geodetic method (measuring the changes in soil surface as referred to stable points). 

Erosion measurements at experimental plots (total collection of soil sediments) 

Hydrological methods (suspended sediment load) 

Rain simulation (use of artificial rainfall to create erosion: a) in field, b) in laboratory) 

Erosion models (USLE, EPIC, WEPP, EUROSEM …) 

Fallout radionuclide methods (137Cs, 210Pb, 7Be)   1. Pedogeomorphic method 

4. Experimental plots 

3. Geodetic method 

6a. Rain simulation in field 

method 

6b. Laboratory rain simulation 

5. Hydrological 

method 

7. Modelling (USLE, Slovakia) 

Eroded soil Original soil 

2. Volumetric 

8. Fallout radionuclide methods 



      Direct measurement of erosion rates and sediment accumulation 

 surveying methods  

 erosion plots 

 indirect methods (e.g. suspended sediment monitoring) 

 nuclear techniques 



Erosion plots 



Hydrological profile with suspended sediment sampler 



Erosion plots (Japan) 



Erosion pins 

measure soil accumulation or loss along pins 

precision low: ± 1 mm => 12 t ha-1  

point values 



Rainfall simulation 

reproduces impact of natural rain with known KE 

control on experimental conditions 

investigate quickly varied systems 

limitation of slope length 



Field rain simulator 



Laboratory rainfall simulator 



137Cs (half-life of 30.2 years) originated from (a) atmospheric bomb 
tests (fallout from 1954 to mid-1980s with peak in 1963) and from 
(b) the Chernobyl power plant accident in 1986.  

210Pb (half-life of 22.8 years) has geogenic origin. It is a product of 
222Rn decay taking part in both soilscape and atmosphere. 210Pb 
originating in atmosphere deposits on land surface and enriches 
the soil upper layer (210Pbex)  

7Be (half-life of 53,3 days) is a cosmogenic radionuclide produced by 
the bombardment of the atmosphere by cosmic rays causing 
spallation of O and N atoms.  

Origin of fallout radionuclides 

Fallout radionuclide methods 



Overview of Environmental Radionuclides 

Radionuclide Origin Half-life Emission Energy 

7Be Natural: cosmogenic 53 days Gamma (10,3) 477 keV 

134Cs Artificial: Chernobyl 250 days Gamma (98,0) 604 keV 

210Pb Natural: geogenic 22 years Gamma (4,06) 46 keV 

137Cs Artificial: Atmosferic bomb tests and Chernobyl 30 years Gamma (85,0) 661 keV 

239Pu Artificial: Atmosferic bomb tests 24000 years Alfa 

90Sr Artificial: Atmosferic bomb tests 





Origin of fallout radionuclides:  
137Cs, 210Pb and 7Be  
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Principle of 137Cs method 



Principle of 137Cs method 



Depth distribution of 137Cs method 



Distribution of 137Cs in soils 

Source: Walling, 2004 

Reference 

Cultivated 

Deposition 



Soil sampling for FRNs determination 

Sampling approach 

The depth incremental sampling (Bq kg-1) 

The bulk sampling (Bq m-2) 

 

Sample distribution 

Single transects 

Multiple transects 

Regular grid 

Irregular grid 

 

Incremental depth sampling using the mechanical core sampler 

Recording of site and sample information 



Principle of 137Cs method 



Bulk core sampling for 137Cs method 



Depth incremental sampling 

(scraper plate) 

Source: Li, 2004 



In situ measurements of 137Cs method using portable 

gamma detector 



Sample preparation 

 

Air drying, grinding and sieving 

Weighting and bulk density determination 



Sample measurement  

Laboratory measurement using HPGe gamma 

spectrometry. Low background shielding 

Use of appropriate software for data acquisition 

Quality assurance/ quality control 

Stability of detectors background 

Stability of detector efficiency and calibration  

Participation on inter-comparison exercises  



The deposited 137Cs, 210Pb, and 7Be can be 

measured using the Gamma-ray 

spectrometry  

 

The FRN quantity can be expressed as 

concentration (Bq kg-1) or as total 

inventory or total areal activity (Bq m-2) 

Fig 2. Gamma spectrometer, Soil Science Unit, IAEA 

Laboratories, Seibersdorf 

FRNs determination 



Measurements of 137Cs 



Principle of FRN conversion models: 

 

- Models for non-cultivated land 

- Models for cultivated land 



Models for cultivated sites: 
 Proportional model 

 Simplified mass balance model  

 Standard mass balance model 

 Tillage mass balance model 

Models for non-cultivated sites: 
 Depth distribution model 

 Incremental model 

Determination of soil erosion rates with aid of conversion 

models 



MODELS INCLUDED IN THE SOFTWARE 

• Cs-137 

        Proportional model 

        MBM1, MBM2, MBM3 

        Profile distribution model 

        Diffusion and migration model 

• Excess Pb-210 

        MBM2, MBM3 

        Profile distribution model 

        Diffusion and migration model 

• Be-7 

        Profile distribution model  



Model hypothesis : 

 137Cs fallout is completely mixed within the cultivation layer 

 Soil loss is directly proportional to the amount of 137Cs removed from the soil profile 

 since the beginning of the fallout  

Advantages : 

  Simple to use, needs only tillage depth and 137Cs inventories 

Limitations : 

  Overestimates erosion if fallout is removed before being incorporated in the soil 

 profile 

  Underestimates erosion by not accounting for gradual dilution of 137Cs concentration by 

incorporation of subsoil 
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Y   - mean annual soil loss (t ha-1 y-1) 

B   - soil bulk density (kg m-3) 

d   - plow depth (m) 

Ar - reference 137Cs inventory (Bq m-2) 

A   - 137Cs inventory of eroded point (Bq m-2) 

T   - time since the beginning of 137Cs fallout (y) 

P   - particle size parameter 

Proportional Model 

Conversion models (Walling et al., 2005) 



Proportional model 

• Y  - mean annual soil erosion rate (t ha-1 rok-1), 

• B   - soil bulk density (kg m-3), 

• d   - thickness of plowed horizon (m), 

• Ar - reference 137Cs inventory (Bq m-2), 

• A  -  137Cs inventory of investigated point (Bq m-2), 

• T   - 137Cs fallout time (year), 

• P   - particle size factor for eroded point 

• P'  - particle size factor for accumulated point  

Y =  
TP

Ar

AAr
Bd
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Model hypothesis : 

 137Cs fallout occurred entirely in 1963 

 progressive reduction of 137Cs in the soil of the plow layer due to loss by erosion 

 and incorporation of subsoil  

Advantages : 

  easy to use, requires few parameters  

  considers the gradual inclusion of 137Cs poor soil material in the plow layer 

Limitations : 

  considers all fallout occurred in 1963 

  does not consider potential removal of fresh fallout before incorporation in the soil 

Mass Balance Model I 

Y   - mean annual soil loss (t ha-1 y-1), 

B   - soil bulk density (kg m-3), 

d   - plow depth (m), 

Ar - reference 137Cs inventory (Bq m-2), 

A   - 137Cs inventory of eroded point (Bq m-2), 

t   - time of 137Cs sampling (y), 

P   - particle size parameter 

Y
Bd

P

Ar A

Ar

t

  
























10
1 1

1

1963



Atoms for Food and Agriculture: Meeting the Challenge 

Mass Balance Model II 

Model hypothesis : 

 137Cs fallout variable in time 

 integrates fate of FRN deposition before incorporation in soil by cultivation   

Advantages : 

  soil redistribution estimates more realistic than with MBm1  

Limitations : 

 potential difficulty to establish the value of some parameters 

y
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( ) ( )

( )

( )

( )

1  
y   - mean annual soil loss (t ha-1 rok-1) 

   - proportion of deposited 137Cs removed before ploughing 

I(t) - annual 137Cs fallout (Bq m-2 rok-1) 

d   - weight of lowed layer (kg m-2) 

P   - particle size factor 

A(t)- total 137Cs inventory in year t (Bq m-2) 

 -  decay constant for 137Cs (y) 

t   - time since the beginning 137Cs fallout (y) 



Mass Balance Model 2 

Parameters Required 

• Local Reference Inventory  

• Annual fallout input record 

• Year of tillage commencement 

• Proportion Factor 

• Relaxation depth of Initial Distribution 

• Tillage Depth 

• Particle Size Correction 



Profile Distribution Model 

• Assumes current depth distribution established in 1963 

• Assumes exponential depth distribution and uses the 
reduction in inventory to estimate the depth of soil loss 
and thus the mean annual rate of soil loss  

• A relatively simple model to apply 



Profile Distribution Model 

Parameters Required 

• Local Reference Inventory  

• Profile shape factor – relaxation depth 



Diffusion and Migration Model  

Parameters Required 

• Local Reference Inventory  

• Fallout input record (synthesised) 

• Diffusion and migration parameters (calculated from 

Cs-137 depth distribution obtained for reference site)   

• Relaxation depth of Initial Distribution 

 



Software for FRN conversion models 



World-wide application of the  
137Cs technique  

Assessment of medium 
term rates and spatial 
distribution patterns of 
both erosion and 
sedimentation at the 
catchment scale. 

Harmonised application 
through two CRPs. 
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Harmonising the 137Cs technique 

Assessment of medium 

term rates and spatial 

distribution patterns of 

both erosion and 

sedimentation at the 

catchment scale. 

Harmonised world-wide 

application through two 

CRPs 
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The 137Cs technique 

Assessment of medium 

term soil erosion and 

deposition rates as well 

as spatial distribution 

patterns at the 

catchment scale. 

Harmonised worldwide 

application through two 

CRPs.   
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Measuring soil erosion and 

sedimentation   

The 137Cs technique 

provides medium term 

soil erosion and 

sedimentation rates as 

well as their spatial 

distribution patterns at 

the catchment scale. 

Harmonised world-wide 

application through two 

CRPs   
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Sediment dating 

Radio-isotope content  

Chemical composition 

Magnetic properties 

Mixing models 

1959 

1963 

1986 

1996 

Ionita and Margineanu, 2000 
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Soil redistribution inventorz at plot scale at 

Bohunice site, Slovakia 

 

Emil Fulajtar 
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Results from Bohunice site 

Multiple transect grid 
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Tab. 12. Jaslovské Bohunice - Erosion and deposition rate 

calculated by  

selected calibration models 

Sample 

point 
Position 

137Cs 

activity 

(Bq.kg-1) 

Soil erosion - 

deposition (t.ha-

1.year-1)     

      
Proportional 

model 

Mass 

ballance 

model I 

Mass 

ballance 

model II 

Transect A   

A1 ESS 2455,7 - 20,67 - 28,88 -  9,01 

A2 VB 4615,7  58,08  88,96  24,18 

A3 WCcS 3932,0  33,15  50,77  15,98 

A4 WSS 2038,8 - 35,89 - 54,59 - 17,56 

A5 WCvS 2069,9 - 34,75 - 52,50 - 16,84 

A6 WP 2989,8 -  1,11 -  3,30 -  0,90 

Transect B   

B1 VB 4490,7  53,52  70,32  22,75 

B2 WSS 2898,0 -  4,56 -  5,88 -  1,80 

B3 WCvS 2762,4 -  9,50 - 12,55 -  3,85 

B4 WP 2687,9 - 12,13 - 14,50 -  8,20 

Transect C   

C 1 ECvS 1078 -64,34 -127,06 -94,23 

C 2 ESS 3910 29,34 59,26 42,21 

C 3 VB 4539 50,15 101,28 72,14 

C 4 WCcS 4548 50,45 101,88 72,57 

C 5 WSS 1783 -41,02 -65,51 -41,90 

C 6 WCvS 2526 -16,44 -22,40 -12,81 

C 7 MP 2738 -9,43 -12,36 -6,90 

C 8 ESTV 2182 -27,82 -40,57 -24,31 

C 9 TVB 2836 -6,19 -7,97 -4,41 

C 10 WSTV 3063 1,32 2,24 1,45 

C 11 WP 2979 -1,46 -1,83 -1,00 

Transect D   

D 1 ECvS 1538 -49,12 -83,68 -56,07 

D 2 ESS 1117 -63,05 -122,75 -90,19 

D 3 ECcS 4801 58,82 110,33 75,38 

D 4 VB 4310 42,57 79,86 54,56 

D 5 WCcS 3244 7,31 13,71 9,37 

D 6 WSS 3226 6,72 12,60 8,61 

D 7 WCvS 1936 -35,96 -55,36 -34,48 

D 8 MR 1910 -36,82 -57,03 -35,67 

D 9 ESTV 1409 -53,39 -94,42 -64,97 

D 10 TVB 3150 4,20 7,40 4,88 

D 11 WSTV 1733 -42,67 -69,01 -44,54 

D 12 WP 2630 -13,00 -17,37 -9,82 

Transect E   

E1 ECvS 1328 -56,07 -101,66 -71,19 

E 2 ESS 2967 -1,85 -2,34 -1,28 

E 3 ESS 1797 -40,56 -64,55 -41,18 

E 4 VB 2502 -17,23 -23,58 -13,53 

E 5 WSS 2641 -12,64 -16,85 -9,51 

E 7 ESTV 2744 -9,23 -12,09 -6,74 

E 8 TVB 3666 21,27 34,61 21,82 

E 9 WSTV 3059 1,19 1,94 1,22 

E 10 WP 3812 26,10 42,47 26,77 

Transect F           

F1 EP 2391 -20,91 -29,22 -17,01 

F2 ECvS 2593 -14,22 -19,14 -10,86 

F3 ESS 2292 -24,18 -34,47 -20,34 

F4 VB 4532 49,92 70,14 39,95 

F5** WSS 2290 -24,10 -34,46 -20,20 

F6** MR 1424 -52,96 -93,09 -63,86 

F7 ESTV 2117 -29,97 -44,31 -26,82 

F9 WSTV 2081 -31,16 -46,43 -28,26 

F10 WP 1931 -36,12 -55,68 -34,71 

Transect G   

G1 EP 2381 - 23,39 - 33,14 - 10,39 

G2 ECvS 2436 - 21,39 - 29,98 -  9,37 

G3 ESS 2281 - 27,04 - 39,08 - 12,33 

G4 ECcS 4036  36,95  52,93  20,14 

G5 VB 3608  21,32  30,54  11,62 

Transect K   

K1 EP 3117 3,11 4,91 3,02 

K2 ECvS 3020 -0,09 -0,12 -0,07 

K3 ESS 2259 -25,27 -36,27 -21,50 

K4 ECcS 2864 -5,26 -6,75 -3,72 

K5 VB 5304 75,45 106,96 61,31 

K 6 WCcS 2362 -21,87 -30,74 -17,96 

K 7 WSS 1580 -47,73 -80,38 -53,41 

K 8 WCvS 1597 -47,17 -79,06 -52,36 

K 9 WP 2266 -25,04 -35,89 -21,25 
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Transect 

H   

H1 EP 3031 0,26 0,38 0,22 

H2 ECvPP 2945 -2,58 -3,27 -1,79 

H3 ECvS 2440 -19,29 -26,70 -15,44 

H4 ESS 2402 -20,54 -28,65 -16,65 

H5 ECcS 3835 26,86 37,33 21,13 

H6 VB 4000 32,32 44,92 25,42 

H 8 WSS 2034 -32,72 -49,26 -30,20 

H 9 WCvS 2707 -10,45 -13,78 -7,72 

H 10 WP 2380 -21,27 -29,79 -17,37 

Transect I   

I1 EP 2812 -6,98 -9,04 -5,00 

I2 ECvPP 2823 -6,62 -8,55 -4,73 

I3 ECvS 1481 -51,01 -88,31 -59,86 

I4 ESS 1848 -38,87 -61,10 -38,63 

I5 ESS 2853 -5,62 -7,23 -3,99 

I6 ECcS 3380 11,81 19,09 11,95 

I7 VB 3416 13,00 21,02 13,16 

I8 VB 3954 30,80 49,80 31,17 

I 9 WCcS 3817 26,27 42,47 26,58 

I 10 WSS 2797 -7,48 -9,70 -5,38 

I 11 WCvS 1995 -34,01 -51,65 -31,86 

I 12 WP 2381 -21,24 -29,74 -17,34 

Transect 

L   

L1 EP 2786 -  8,63 - 11,35 -  3,48 

L2 ECvS 2310 - 25,99 - 37,34 - 11,76 

L3 ESS 2011 - 36,91 - 56,58 - 18,22 

L4 ECcS 3922  32,92  48,90  15,67 

L5 VB 4852  66,71  98,95  30,88 

0 

1000 

2000 

3000 

4000 

5000 

6000 

1
3

7
C

s 
in

v
en

to
ry

 

Slope position 

Fig.3 137Cs distribution along transects 

A 

B 

C 

D 

E 

F 

G 

H 



Atoms for Food and Agriculture: Meeting the Challenge 

137Cs depth distribution at 

depositional sink area 

Bq.m-2

0 1000 2000 3000 4000 5000

 0-25

35-40

45-50

S
a
m

p
le

 d
e
p
th

 (
c
m

)

Valley bottom

137Cs spatial distribution 



Spatial pattern of erosion/deposition processes (1:10 000), Jaslovské Bohunice, soil 

erosion rates (t ha-1 y-1) calculated by mass balance model 
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Results from Mochovce site 

Multiple transect grid 
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Total 137Cs inventories and soil erosion/deposition rates calculated by conversion models 

 

 

Sample 

profile 

Sample 

depth 

(cm) 

Slope 

positio

n 

137Cs 

inventory 

(Bq.m-2) 

Soil redistribution 

Proportion

al model 

Mass 

balance 

model I 

Mass 

balance 

model II 

t.ha-1 

Transect A 

A1 0 - 40 ridge 10326 3,3 5,1 3,0 

A2 0 - 40 slope 11404 14,4 21,8 12,9 

A3 0 - 40 slope 7747 -23,0 -32,7 -19,0 

A4 0 - 35 slope 9801 -2,0 -2,6 -1,4 

A5 0 - 35 slope 13810 39,0 55,2 31,1 

A6 0 - 35 slope 14186 42,8 60,6 34,2 

A7 0 - 40 slope 9844 -1,6 -2,0 -1,1 

A8 0 - 40 slope 9486 -5,3 -6,8 -3,7 

A9 0 - 40 valley 13734 38,2 53,0 29,6 

A10 0 - 40 slope 13627 37,1 51,5 28,7 

A11 0 - 35 slope 10590 6,0 8,4 4,7 

A12 0 - 35 slope 7678 -23,8 -33,8 -19,7 

A13 0 - 35 slope 11040 10,6 15,0 8,4 

A14 0 - 35 ridge 10662 6,8 9,5 5,4 

Transect B 

B1 0 - 40 ridge 9347 -6,7 -8,7 -4,7 

B2 0 - 40 slope 11360 13,9 18,1 9,7 

B3 0 - 40 slope 7448 -26,1 -37,7 -22,2 

B4 0 - 40 slope 5883 -42,1 -67,7 -43,0 

B5 0 - 40 slope 7793 -22,6 -32,0 -18,5 

B6 0 - 50 valley 13249 33,2 50,3 29,7 

B7 0 - 35 slope 5177 -49,3 -83,9 -55,6 

B8 0 - 35 slope 9151 -8,7 -11,4 -6,3 

B9 0 - 40 ridge 9369 -6,5 -8,4 -4,6 

Sample 

profile 

Sample 

depth 

(cm) 

Slope 

positio

n 

137Cs 

inventory 

(Bq.m-2) 

Soil redistribution 

Proportion

al model 

Mass 

balance 

model I 

Mass 

balance 

model II 

t.ha-1 

Transect C 

C1 0 - 40 slope 5216 -48,9 -82,9 -54,8 

C2 0 - 35 slope 7339 -27,2 -39,6 -23,4 

C3 0 - 35 slope 8990 -10,3 -13,7 -7,6 

C4 0 - 35 slope 6519 -35,6 -54,7 -33,6 

C5 0 - 35 slope 11029 10,5 16,7 10,1 

C6 0 - 50 valley 10607 6,2 9,8 6,0 

C7 0 - 35 slope 5622 -44,8 -73,4 -47,4 

C8 0 - 35 slope 7796 -22,5 -31,9 -18,5 

C9 0 - 40 ridge 9913 -0,9 -1,1 -0,6 

Transect D 

D1 0 - 35 ridge 9770 -2,4 -3,0 -1,6 

D2 0 - 35 slope 10448 4,6 5,8 3,1 

D3 0 - 50 valley 8681 -13,5 -18,2 -10,1 

D4 0 - 40 slope 8226 -18,1 -25,0 -14,2 

D5 0 - 35 slope 7910 -21,4 -30,0 -17,3 

D6 0 - 40 slope 7993 -20,5 -28,7 -16,5 

Transect E 

E1 0 - 40 ridge 8853 -11,7 -15,6 -8,7 

E2 0 - 35 slope 8901 -11,2 -14,9 -8,3 

E3 0 - 35 slope 5556 -45,5 -74,9 -48,5 

E4 0 - 35 slope 9234 -7,8 -10,2 -5,6 

E5 0 - 35 slope 9140 -8,8 -11,6 -6,4 

E6 0 - 50 valley 17571 77,4 117,0 69,4 

E7 0 - 35 slope 5126 -49,9 -85,1 -56,6 

E8 0 - 35 slope 7728 -23,2 -33,0 -19,2 

E9 0 - 40 ridge 6824 -32,5 -48,9 -29,6 
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137
Cs distribution along the transects
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137Cs spatial distribution 
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Spatial distribution of soil erosion and 

deposition at Mochovce site, Slovakia 

 
The erosion rates at the steepest central 

parts of the slopes are between 17 and 63 t 

ha-1 y-1 with an average of 39 t ha-1 y-1 (Mass 

Balance Model II). 

 

The deposition rates in the valley bottom 

range from 3 to 69 t ha-1 y-1 with an average 

of 32 t ha-1 y-1. 
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Site and 

Authors 
Site scale Process Period 

Slope 

length 

Slope 

inclination 
Vegetation 

Mean erosion rate 
Range of 

rates 

Number 

of data 

original 

units 
t ha-1  t ha-1   

Jaslovské 

Bohunice                

Fulajtár 

(2003) 

cca 40 ha 

overall on-site 

soil 

redistribution 

1954-1998 80 m 4-8o ArL 
26.1 t ha-

1 
26,1 11,4-54,4 70 points 

Mochovce                 cca 50 ha 

overall off-site 

sediment 

transport 

1954-1998 100 m 4-12o F+ArL 
39.0 t ha-

1 
39,0 17,0-63,0 88 points 

Comparison of soil erosion rates obtained by 137Cs method at Jaslovské Bohunice and  Mochovce sites  
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Site and Authors Method Plot size Process Period 
Slope 

length 

Slope 

inclinatio

n 

Vegetation 

Mean erosion rate 
Data 

range Number 

of data Original 

units 
t ha-1  t ha-1 

Čečejovce                             

Stašík et al 

(1983) 

total 

collection 

25x2 m 

(50m2) 

sheet and 

initial rill 

erosion 

1981-82           

(growing 

seasons) 

25 m 6-7o OR, WW 
 485  

(g.m-2 ) 
4,85 2.9-6.8 2 

Stakčín, Ubľa                     

Chomaničová 

(1988) 

total 

collection 

10x5 

(50m2) 

sheet and 

initial rill 

erosion 

1986-88               

(growing 

seasons) 

10m 6-10o 
WW, WR, 

SM, P 

 294  

(g.m-2 ) 

 

2,94 0-8,7 8 

Osikov, Kočín, 

Gbely, 

Smolinské, 

Rišňovce                 

Fulajtár, Janský 

(2001) 

total 

collection 
20x2 m  

sheet and 

initial rill 

erosion 

1994-96               

(whole 

years) 

20 m 

4-6o 

SB, SF, 

GM, WW, 

ShB  

 925  

(g.m-2) 

 

9,25 0-75 12 

8-10o 

WW, ShB, 

WR, SB, 

GM, SF, 

AL, OR 

 1.384 

(g.m-2) 

 

13,8 0-75 34 

Lukáčovce,                   

Turá Lúka                   

Gajdová et al 

(1999) 

tipping 

buckets 

100x10 m 

(1000m2) 

sheet and 

mature rill 

erosion 

1997-99                

(whole 

years) 

100 

m 
4-12o 

WW, WR, 

SB, OR, 

GM 

42.4 

(kg.ha-1) 

 

0,04 0-0.32 10 

Soil erosion rates measured at experimental plots  



Compound Specific Stable Isotope Analyses (CSSI) 



d13C of grassland 

(Source 5) 

d13C of wheat 

(Source 1) 

d13C of maize 

(Source 2) 

d13C of coniferous forest 

(Source 3) 
d13C of deciduous forest 

(Source 4) 

d13C of sediment 

(Mixture of Sources 1-5) 
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Assessment of long term impact of soil erosion under the 

large scale mechanized agriculture using remote sensing 
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Data from individual transect sites 



Profile Distribution Model 

Parameters Required 

• Local Reference Inventory  

• Profile shape factor – relaxation depth 



Explanation: 

Eroded soils of Levice district 

(1:50 000) 

(vectorization of aerial photographs) 

Approximately 4 637 ha 

(31% of agricultural 

land) in loess hilly lands 

of Levice district are 

strongly eroded. 

Moderately eroded soils 

Strongly eroded soils 

Forests 

Urban areas 

Agricultural  land  
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Achievements of the technical cooperation in Africa: 

Example of TC project in Uganda (UGA5037) 
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Soil and Water Management & Crop Nutrition Newsletter 
New issues 
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Methodological handbooks 
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Success stories: awareness rising articles on web site 
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Success stories: awareness rising articles in IAEA fact sheets 
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Side Event at COP12 of the UN Convention to Combat Desertification (TC and Joint 

FAO/IAEA Division)  

https://www.iaea.org/sites/default/files/documents/tc/COP_12_Flyer_.pdf 

 

Organisation of a special IAEA event  

at the 12th session of the Conference of the Parties (COP) to 

the UN Convention to Combat Desertification (UNCCD) 

Ankara, Turkey, 19 October 2015 

Presentations on meetings and conferences 
 

https://www.iaea.org/sites/default/files/documents/tc/COP_12_Flyer_.pdf
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Linkage of  UNCCD and RAF 5063 
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Papers in scientific journals 
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Exploitation of the results of TCPs for cooperation 

with international organizations and education 

institutions  

Cooperation with International Institute for Applied Systems 

Analysis (IIASA) and University Colleague of London (UCL) 

Working with IIASA’s Resources and Environment Group. 

Objectives: To test the use of soil erosion data based on FRN for validation of erosion model EPIC (USLE, RUSLE, 

MUSLE, MUSS) for erosion prediction at regional level 

Steps undertaken: 

• Participating on the IIASA Workshop (Laxemburg, October 24th, 2017)  

• Presenting information on the NAFA activities related to soil erosion 

• Discussing the work plan for cooperation 

• Investigation of published data on soil erosion rates derived from FRN from 

tropical and arid regions (South China, South Asia, Australia, Africa and Latin 

America) 

• Building the database, processing of metadata and data preparation for model 

validation 

Special cooperation 
 



Carr, D., Skalsky, R., Balkovic, J. Example 

of erosion modelling at global scale using 

EPIC - MUSS (Modified Universal Soil 

[Loss Equation] Small [Watershed]) 

equation. 

IIASA Workshop ‘Joint Land Potential and Modeling Soil Erosion with 
EPIC in Humid and sub Humid Tropical Regions, October 24th, 2017  

Presentations on NAFA Activities:  

 Fulajtar, E.: Principles of fallout radionuclide methods (FRN) for soil erosion assessment 

with focus to Cs-137 method 

 Fulajtar, E.: Soil erosion rates on tropical and sub-tropical regions estimated by FRN 

methods collected by IAEA and collaborating partners 

 Fulajtar, E.: IAEA activities at the field of soil erosion and possible cooperation with IIASA  

  



African Network for Soil Erosion, Fallout Radionuclides and Gamma Spectrometry  

https://atanasovs.000webhostapp.com 

 

https://atanasovs.000webhostapp.com/


Establishing Regional Network in Africa (11 countries): 

African Network for Soil Erosion, Fallout Radionuclides and Gamma Spectrometry  

• Exchange of experience in gamma spectroscopy laboratory works and maintenance of equipment 

• Exchange of experience in field work (sampling strategy, design and sample collection) 

• Exchange of experience in data processing, interpretation, geostatistics and modelling  

• Building information base on erosion spatial and temporal distribution in Africa 

Objectives: 

Steps undertaken: 

• Communication towards the Land degradation group of 

UNEP 

• Establishing the network through the communication with member states 

• Establishing website https://atanasovs.000webhostapp.com 

• Starting to build database on soil erosion and initiating information exchange 

https://atanasovs.000webhostapp.com/


Thank you for your attention 


