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Abstract
Radioactive materials in natural form are one of the biosphere particles. Some of them (c14 and
tritioum or hydrogen 3) that are fix particles of atmosphere, come from out of biosphere .radiation
occure when unstable isotopes release energy as waves particles that are called radiation . energy of
the radioactive material is use in medical industry ,agriculture and etc.
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1- Cation Exchange Capacity
2- Pedotransfer Functions (PTFs)
3- Artifical Neural Networks (ANN)
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1- Generalized Regression Neural Network
2
- Feed- Forward Back Propagation
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3- Profiler Diagram
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Abstract
Soil quality maps serve as base maps for the various uses in agriculture, natural resources and
environment. have special impottant. One of the soil characteristics that can improve quality of soil
maps is cation exchange capacity (CEC). As measuring CEC is time consuming and costly, it is
useful to a find an indirect, simple and cheap method to estimate CEC. Pedotransfer functions are
used for estimation of soil properties. These functions are developed by different methods including
regression and artificial neural networks. When soils are grouped by taxonomic order, horizon or
layer, accuracy of predictive models, in general, has been shown to improve. The purposes of this
research are (1) upgrading the soil maps by determining the CEC in two dominant soil families in
Chaharmahal-va-Bakhtiari province (; 2) developing of PTFs for CEC using method of neural
networks,  (3)  assessing  the  effect  of  soil  partitioning  into  families  and  layers  on  the  quality  of
models.The studied area consisted of three delinations of two consociation map units of Shahrak
and Charmahal series. Soil samples were collected from each soil family from two depths of 0-20
and 30-50 cm. The measured soil physico-chemical properties are: soil texure, organic matter,
equivalent CaCO3, water content at -1500 kPa (PWP), pH and CEC. Neural network models were
developed by JMP 5.0 software
R2 and RMSE were used to evaluate and select best models for all samples, for top- and subsoil
layers and both soil families. The results showed that CEC pedotransfer functions may be
constructed with the use of neuaral network method.
In general, partitioning of soils into layers and families increased the accuracy of models. Amongst
the measured properties, OM%, clay% and PWP% were best parameters for estimating CEC. As
evident  from  R2 and RMSE, at all levels of partitioning, neural network derived models estimate
CEC relatively accurately and with high precision.
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