
  

  

   

*   : :          09123450969 . 

Email: Matinfar44@yahoo.com 

 

              

       

 1*  2  3 

1  .         

2      .    

3 .         

 
 

  :   21/7/1395           :   21/12/1396 

 

 

 

 

 

      
 

       GIS  
 

        GIS               1397 
         Vol.10, No. 2, Summer 2018                   Iranian Remote Sensing & GIS 

 

32-15 

 

 

                         .

                 .      

             .             

                     PCA PLSR  

PCR        .    30            

      .               .    

     350  2500               

    (PCA)    (PLSR)  )    PCR       (

        .         .        

 PLSR     R2 RMSE  RPD         85/0 14/0  78/2   

    PCR      78/0 19/0  05/2          PLSR 

     PCR          .   PLSR     

      .        

 

:      PLSR  PCR  PCA. 

 

 



        ...  

    GIS   
  ،   ،  1397  

16 

1-  

              

       

)Cambou et al., 2015    (   

)Nieder and Benbi, 2008      (

)McBratney et al., 2014; Nieder and Benbi, 2008(. 

             

           

              

         

    ) Blackmer and White, 1998 

Mabit and Bernard, 2009;  .(  

      1   

             

 ) Cambou et al., 2015 Conforti et al., 2015l; 

IPCC, 2007; .(          

              

        

          

              

     )  Cambou et al., 2015   .(

            :

               

             

            

)Christy, 2008 Cohen et al., 2005; Viscarra 

Rossel et al., 2006; Zornoza et al., 2008;  .(

       

             

            

)    Summers et al., 2009; 

Summers et al., 2008.(          

              

                

 ) Cambou et al., 2015 (      

           

              

       )et al., 2007; 

Stenberg et al., 2010 Stevens .(      

          

            

          

)Shepherd and Walsh, 2002; Stenberg et al., 

2010; Viscarra Rossel and Behrens, 2010; 
Reeves III et al., 2002; McBratney et al., 2006; 

Guerrero et al., 2010(       

)Cambou et al., 2015 .   (  

            

  )   VIS-NIR     400   

3000 )     (MIR     

3000  30000   (         

)    Clark, 1999.(  

             

             

          

               

   )Shepherd and Walsh, 2002; Conforti 

et al, 2015; Ben-Dor and Banin, 1995   .(

         

) Stenberg et al., 2010 Viscarra Rossel 

and Behrens, 2010;     (

)MLR(2   )  PCR(3   
  

 
 

1 .Kyoto Protocol  :          

                  

     .  

2. Multiple Linear Regression 
3. Principal Components Regression 



     

    GIS   
  ،   ،  1397  

17 

 )    PLSR(1  

)  ANN(2         

)CR(3   ) Shepherd and Walsh, 

2007; Viscarra Rossel and Behrens, 2010; 
Viscarra Rossel and Behrens, 2010; Farifteh et 
al., 2007; Conforti et al., 2013; A chi et al., 

2009   .(     

          PLSR  

        )  Viscarra Rossel and 

Behrens, 2010   .(PLSR   

          

  4           

          

               

      )       

           (

    ) Blackmer et al., 1998 Nocita et 

al., 2013; Reeves III et al., 2002;.(  

         

  .           

               

           

) Khayamim et al., 2015 .(  

         

          

         

             

)Khayamim et al, 2015( .       

          

          

     .        

               

              

                

           .

        

              

   PLSRPCR  PCA      

.     

  

2-      

         

             

1100             

516             .  206 

   "11 '16  48  "2 ' 17  48  

  "52 '26  33  "45 ' 27  33  

       .        

    .        

               

    
5      

   )      ( .

    6  ) 1.(   

             

)  (  .    

  30-0        

    2       .   

          

     (  )  

   )IPCC, 2007  (   

)EC    ( )pH  (     

)Soon and Hendershot, 2009)  (Nelson and 

Sommers, 1982 (      ) Walkly and 

Black, 1934 (     ) 1  .(  

  
 

1. Partial least Squared Regression 
2. Artificial Neural Networks 
3. Continuum Removal 
4. orthogonal 
5. xeric 
6. thermic 



        ...  

    GIS   
       1397  

18 

  

  

  

  

  

  

  

  

  

  

  

  

 

 
  

         

  1     .

           

       )2500-350    (

       .       

        8        

150    .    )  

            (   

) (             

            

25          

         

            

 ) Khayamim et al., 2015 .(      

    )      (    

        

             

          

                 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

 )    Ben-Dor and 

Banin, 1995 Stenberg et al., 2010; .(  

                 

         .

        .    

          400  

  2400         

                .  

    2
 )Savitzky and Golay, 1964(   

  17      2   

        

      .    

             

  950-1400-1900   

   ) 1400  1900 

      (       

           

              
  

 

1. FieldSpec 3, ASD, FR, USA 
2. Savitzky-Golay  

 1.         



     

    GIS   
  ،   ،  1397  

19 

        .     

             

           .   

               

                

        

 .          

     ) Ibid.( 

           

  .  

               

            

          

    .        

            

   .          

         

      .       

    )  (  

   )     (   

    .      

          .     

            

       )R2(1  

   )RMSE(2      

)RPD(3    .  

 RPD        

          

     RMSE         

    )RPD=SD/RMSE .(       RPD 

  5/1            

 5/1  2          

    2        

  )Williams, 2001; Summers et al., 2011; 

Summers et al., 2009  .(      

            

Unscrambler X 10.3  .  

2-1-     

             

          

          

     .    

    )PC(4         

       

     .    

          

             

            

     .      

        

            

   .        

               

   .        

           

   ) 1388  .( 

            PCA 

     .        

              

   .       

            .   

          

   ) Esbensen, 2006.(  

  
 

1. Coefficients of Determination 
2. Root Mean Square Error of Prediction  
3. Ratio of Prediction to Deviation 
4. Principal Component 



        ...  

    GIS   
  ،   ،  1397  

20 

2-2-       PLSR  

         

   )PCA (       

PLSR    Y)     (  

         X      

                

              

   .        

PLSR            

    Y       

     X      . 

           

 )1( : 

Y = Xb+ E  )  1                                       (  

:Y  )   PLSR ( 

    ) 1Y(  X    

            .

 b      E  

    .  

 PLSR      

      .      

           

         .   

       

  PLS    )  ( 

   .          

        )PLS( 

        

             

    .     

          

           

           

          

   .         

          

           .

         

           

        . 

           

              

 .         

     

              

   .     

          

             

             .   

         

          .   

           

     .  

3-      

 1         

           

           .

          

   .     

             

70 %           5 %

   )      2   .(

2            

           .27/2 %

             

)     5/0  (% . 

 



     

    GIS   
       1397  

21 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

   

 1.           

) parameter( )  calibration data( )  validation data( 

EC (dS.m-1)   
  0.63 0.67 

pH 
  7.81 7.80 

O.C (%) 
  1.28 1.48 

T.N.V (%) 
  34.83 34.01 

sand (%) 
  30 28 

silt (%) 
  39 41 

clay (%) 
  31 31 

texture 
  )  clay loam( )  clay loam( 

 

 
 2.          

 
 2.         

  

(soil character) 

  

(standard deviation) 

 

(maximum) 

 

(minimum) 

 

(average) 
T.N.V (%) 2.84 39.5 27.5 34.77 

O.C (%) 0.33 2.63 1.05 1.32 

pH 0.09 7.98 7.62 7.82 

EC (dS.m-1) 0.22 1.71 0.44 0.65 

Clay 4.51 40 20.5 30.80 

Silt 5.39 54 31.5 39.26 

Sand 5.72 41.5 13.5 29.95 

 



        ...  

    GIS   
  ،   ،  1397  

22 

3-1-      

            

          

             

            

        .    

 3            

             . 

               

            

             1414  

1913  2207          

        .    
1 )2007(        465 -

450 965 1409  2200 -1775     

         .   

   2200    .     

                

   .            

              

      

       ) Bouma, 2002.(  

            2300 

   .       

       3     

            .  

  A  R       

     :    

) 2   (                                  A=Log (1/R).  

          1400  1900 

         

         O-H    O-H 

  ) Cambou, 2015 Walvoort and 

McBratney, 2001;  .(        

  1400 1900  2200    

  .     1400       

   O-H  C-H      

    1900    N-H   

O-H          .2200       

O-H  N-H  N-H    C-H   

      )Cozzolino and Moron, 2003 

Fideˆncio et al., 2002;.(  

           

      pH      

           

             

            

          

)  ) (         4 .(

             

           

)Santra et al., 2009 .(  

          

     .     

           

      )  Shepherd and Walsh, 2002 .(

           

              

  .           

         

           

      .  

3-2-      

 5  
2          

             

    .    

  
 

1. Lee et al. 
2. score 



     

    GIS   
       1397  

23 

  

  

  

  

  

  

  

  

  

  

  

  

  

 

  

   

 
3.             

 

 
 4.                 

 



        ...  

    GIS   
       1397  

24 

  

  

  

  

  

  

  

  

  

  

  

  

 

 
  

   98%            

           1% 

      .       

                

           

              

   .       

        

         .    

                

            

)Khayamim et al., 2015(.  

3-3-      

      ) PLSR   (

     6  7      

            .

          R2 RMSE    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

RPD    .       

   RMSE   R2  RPD 

.  R2 RMSE  RPD   

 ) 6  )   (7   (

          97/0 05/0 09/5  

75/0 14/0  78/2        .RPD 

              

 .       7    

           

             

    .     1 )2005 (

     R2   66/0  80/0   

           R2 

 81/0  90/0            

       R2    90/0     

 .       
   

 

1. Saeys et al.  

 
 5.             



     

    GIS   
       1397  

25 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

  

  

     RPD   2   

   2  5/2         

        5/2  3     

        ) Zornoza et al., 2008 .(

       1 )2008   (

   PLSR        

     R2 RMSE  RPD    

98/0 25/6  75/5    .  

             PLSR   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  R2  RPD    .   RPD 

              

         .   
2 )2007  (RPD        

 29/2  04/3      46/1 

      )    .2007     (

RPD                  
  

 

 

1. Zornoza et al. 
2. Stevens et al.  

 
 6.             ) PLSR( 

 

 
 7.           )  PLSR( 



        ...  

    GIS   
       1397  

26 

PLSR 87/2     .  1 

)2009 (        

          

              

       .    

           

   R2      66/0 57/0 61/0  

69/0   RMSE    13/3 35/0 

23/0  9/2      .    
2 )2015     (R2   

           

61/0 45/0 8/0   RMSE      3/0 

51/12  43/3           .  

              

              

 .      3 )2009   (

               

            

   R2 RMSE  RPD   91/0  

36/0  4/3           .  

       :    

        

           

              

              

         ) Stenberg et al., 

2010    .(            

               

               

             ) 8 .(

            

   .    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 

1. Summers et al.  
2. Khayamim et al.  
3. A chi et al. 

 
 8.          PLSR  

    )         (   



     

    GIS   
       1397  

27 

3-4- )    PCR(  

             

       .  R2 RMSE  RPD  

 )  9 )   ( 10 (

        86/0 19/0 47/1 

 78/0 19/0  05/2 .  

  

              

          

RMSE         )   

11   .(     50   %

    2.  %  

  

  

   

 
 9.           )  PCR( 

 

 
 10.           )  PCR( 

 



        ...  

    GIS   
  ،   ،  1397  

28 

  
  

 11.          

3-5-             

    

           

         

       .       

              

              

     .       

)   2015      (

            

   PLSR  R2  RMSE     

 68/0  26/0        

 .        

4-    

           

       .    

          PLSR   R2  

RMSE  RPD           
  

3.       

   
method of preprocessing  

R RMSE 

     

)without preprocessing(  
0.83 0.086 

      

)moving average(  
0.92  0.089  

      

)Savitzky-Golay filter(  
0.97  0.052  

     
(median filter)  

0.92  0.089  

    
 (Gaussian filter)  

0.92  0.088  

  

      85/0  14/0  78/2  

    PCR     

   78/0  19/0  05/2      

  PLSR    PCR      

 .             

            

 PLSR        

 .               

             

              

             

           

        

       .    

5-   

 . 1388     

             

          

        

 112  .  

  .  .  .. 1993 

         

      

         

    .      3 

 .200-190  . 



     

    GIS   
  ،   ،  1397  

29 

A chi, H., Fouad, Y., Walter, C., Viscarra 

Rossel, R.A., Chabaane, Z.L. & Sanaa, M., 

2009, Regional Predictions of Soil Organic 

Carbon Content from Spectral Reflectance 

Measurements, Biosys. Eng., 104, PP. 442

446. 
Ben-Dor, E. & Banin, A., 1995, Near-Infrared 

Analysis as a Rapid Method to 

Simultaneously Evaluate Several Soil 
Properties, Soil Sci. Soc. Am. J., 59, PP. 

364 372. 
Blackmer, A.M. & White, S.E., 1998, Using 

Precision Farming Technology to Improve 

Management of Soil and Fertilizer 

Nitrogen, Australian Journal of Agricultural 

Research, 49, PP. 555 564. 

Bouma, J., 2002, Land Quality Indicators of 

Sustainable Land Management across 

Scales, Agriculture, Ecosystems and 

Environment, 88 (2), PP. 129 136. 

Brunet, D., Barthes, B.G., Chotte, J.L. & Feller, 

C., 2007, Determination of Carbon and 

Nitrogen Contents in Alfisols, Oxisoils and 

Ultisols from Africa and Brazil Using 

NIRS Analysis: Effects of Sample 

Grinding and Set Heterogeneity, 

Geoderma, 139, PP. 106 117. 

Cambou, A., Cardinael, R., Kouakoua, E., 

Villeneuve, M., Durand, C. & Barthès, B.G., 

2015, Prediction of Soil Organic Carbon 

Stock Using Visible and Near Infrared 
Reflectance Spectroscopy (VNIRS) in the 

Field, Geoderma, 261, PP. 151 159.  

Chang, C.W., Laird, D.A., Mausbach, M.J. & 

Hurburgh, Jr. C.R., 2001, Near-Infrared 

Reflectance Spectroscopy-Principal Com-

ponents Regression Analyses of Soil 

Properties, Soil Science Society of America 

Journal, 65 (2), PP. 480 490. 

Christy, C.D., 2008, Real-Time Measurement 

of Soil Attributes Using on-the-go near 

Infrared Reflectance Spectroscopy, Com-

puters and Electronics in Agriculture, 61, PP. 

10 19. 

Clark, R.N., 1999, Spectroscopy of Rocks and 

Minerals, and Principles of Spectroscopy, 

In: Rencz, A.N. (Ed.), Remote Sensing for 

Earth Sciences, Manual of Remote Sensing, 

John Wiley and Sons Inc., Toronto, PP. 3 58. 

Cohen, M.J., Prenger, J.P. & DeBusk, W.F., 

2005, Visible-Near Infrared Reflectance 

Spectroscopy for Rapid, Non-Destructive 

Assessment of Wetland Soil Quality, 

Journal of Environmental Quality, 34, PP. 

1422 1434. 

Conforti, M., Castrignan , A., Robustelli, G., 

Scarciglia, F., Stelluti, M., Buttafuoco, G., 

2015, Laboratory-Based Vis NIR 

Spectroscopy and Partial Least Square 

Regression with Spatially Correlated 

Errors for Predicting Spatial Variation of 

Soil Organic Matter Content, Catena, 124, 

PP. 60 67.  

Conforti, M., Froio, R., Matteucci, G., Caloiero, 

T., Buttafuoco, G., 2013, Potentiality of 

Laboratory Visible and near Infrared 

Spectroscopy for Determining Clay 

Content in Forest Soils: A Case Study 

from High Forest Beech (Fagus Sylvatica) 

in Calabria (southern Italy), EQA Int. J. 

Environ. Qual., 11, PP. 49 64. 

Cozzolino, D. & Moron, A., 2003, The Potential 

of Near-Infrared Reflectance Spectroscopy 

to Analyse Soil Chemical and Physical 

Characteristics, Journal of Agricultural 

Sciences, 140, PP. 65 71. 

Esbensen, K.H., 2006, Multivariate Data 

Analysis, CAMO Software AS. 5th Edition, 

589 Pages. 

Farifteh, J., Van Der Meer, F., Atzberger, C. & 

Carranza, E.J.M., 2007, Quantitative 

Analysis of Salt-Affected Soil Reflectance 

Spectra: A Comparison of Two Adaptive 

Methods (PLSR and ANN), Remote Sens. 

Environ., 110, PP. 59 78. 

Fideˆncio, P.H., Poppi, R.J., Andrade, J.C. & 

Cantarella, H., 2002, Determination of 

Organic Matter in Soil Using Near-

Infrared Spectroscopy and Partial Least 

Squares Regression, Communications in 

Soil Science and Plant Analysis, 33, PP. 

1607 1615. 

Hartemink, A., & McSweeney, K. (Eds). (2014), 

Soil Carbon. Springer Science & Basiness 

Medien op.3-16.  



        ...  

    GIS   
  ،   ،  1397  

30 

Guerrero, C., Viscarra Rossel, R.A. & Mouazen, A. 

M., 2010, Diffuse Reflectance Spectroscopy 

in Soil Science and Land Resource 

Assessment, Geoderma, 158, PP. 1 2. 

IPCC (International Panel on Climate 

Change), 2007. Climate change 2007: 

synthesis report. In: Writing Team, Core, 

Pachauri, R.K., Reisinger, A. (Eds.), 

Contribution of Working Groups I, II and III 

to the Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change. 

IPCC, Geneva. 

Khayamim F, Khademi H, Stenberg B, 

Wetterlind J. Capability of vis-NIR 

Spectroscopy to Predict Selected Chemical 

Soil Properties in Isfahan Province. JWSS 

- Isfahan University of Technology. 2015; 

19 (72):81 92 

Lee, K.S., Lee, D.H., Sudduth, K.A., Chung, 

S.O. & Drummond, S.T., 2007, Wavelength 

Identification for Reflectance Estimation 

of Surface and Subsurface Soil Properties, 

ASABE Annual International Meeting, St. 

Joseph, Michigan.  

Mabit, L. & Bernard, C., 2009, Spatial 

Distribution and Content of Soil Organic 

Matter in an Agricultural Field in Eastern 

CANADA, as Estimated from 

Geostatistical Tools, Earth Surf. Proc. Land, 

35, PP. 278 283. 

McBratney, A.B., Stockmann, U., Angers, D., 

Minasny, B. & Field, D., 2014, Challenges 

for Soil Organic Carbon Research, Insoil 

Carbon (pp.3-16).  

McBratney, A.B., Minasny, B. & Viscarra 

Rossel, R.A., 2006, Spectral Soil Analysis 

and Inference Systems: A Powerful 

Combination for Solving the Soil Data 

Crisis, Geoderma, 136, PP. 272 278. 

Nelson, D.W. & Sommers, L.E., 1982, Total 

Carbon, Organic Carbon and Organic 

Matter, In: Methods of Soil Analysis, A.L. 

Page et al. (Eds.), Part 2, 2nd ed., Agron, 

Monogr, 9, ASA and SSSA Madison, WI., 

PP. 101 129. 

Nieder, R. & Benbi, D.K., 2008, Carbon and 

Nitrogen in the Terrestrial Environment, 

Springer. 

Nocita, M., Stevens, A., Noon, C. & 

vanWesemael, B., 2013, Prediction of Soil 

Organic Carbon for Different Levels of 

Soil Moisture Using Vis-NIR Spectroscopy, 

Geoderma, 199, PP. 37 42.  
Reeves III, J.B., McCarty, G.W. & Mimmo, T., 

2002, The Potential of Diffuse Reflectance 

Spectroscopy for the Determination of 

Carbon Inventories in Soils, Environ. 

Pollut. 116,PP. S277 S284.  
Saeys, W., Mouazen, A.M. & Ramon, H., 2005, 

Potential for Onsite and Online Analysis of 

Pig Manure Using Visible and Near 

Infrared Reflectance Spectroscopy, 

Biosystems Engineering, 91, PP. 393 402. 

Santra, P., Sahoo, R.N., Das, B.S., Samal, R.N., 

Pattanaik, A.K. & Gupta, V.K., 2009, 

Estimation of Soil Hydraulic Properties 

Using Proximal Spectral Reflectance in 

Visible, Near-Infrared, and Shortwave-

Infrared (VIS NIR SWIR) Region, 

Geoderma, 152, PP. 338 349. 

Sarkhot, D.V., Grunwald, S., Ge, Y. & Morgan, 

C.L.S., 2011, Comparison and Detection of 

Total and Available Soil Carbon Fractions 

Using Visible/Near Infrared Diffuse 

Reflectance Spectroscopy, Geoderma, 164, 

PP. 23 32. 

Savitzky, A. & Golay, M.J., 1964, Smoothing 

and Differentiation of Data by Simplified 

Least Squares Procedures, Anal. Chem., 36 

(8), PP. 1627 1639. 

Shepherd, K.D. & Walsh, M.G., 2007, Infrared 

Spectroscopy Enabling an Evidence Based 

Diagnostic Surveillance Approach to 

Agricultural and Environmental 

Management in Developing Countries, 

Journal of Near Infrared Spectroscopy, 15 

(1), PP. 1 19. 

Shepherd, K.D. & Walsh, M.G., 2002, 

Development of Reflectance Spectral 

Libraries for Characterization of Soil 

Properties, Soil Sci. Soc. Am. J., 66, PP. 

988 998. 
Stenberg, B., Viscarra Rossel, R.A., Mouazen, 

A.M. & Wetterlind, J., 2010, Visible and 

near infrared spectroscopy in soil science, 

Adv. Agron., 107, PP. 163 215. 



     

    GIS   
  ،   ،  1397  

31 

Soon, Y.K. & Hendershot, W.H., 2009, In 

Carter, M.R., Gregorich, E.G. (eds.), Soil 

Sampling and Methods of Analysis, part III: 

Soil Chemical Analyses, CRC Press Taylor & 

Francis Group, USA, PP: 173 178. 

Stevens, A., Wesemael, B.V., Bartholomeus, 

H.M., Rossilon, D., Tychon, B. & Ben-Dor, 

E., 2007, CARBIS Final Report: Detecting 

Soil Carbon and Its Spatial Variability by 

Imaging Spectroscopy, Belspo, Louvain-la-

Neuve, P. 14. 

Summers, D., Lewis, M., Ostendorf, B. & 

Chittleborough, D., 2011, Visible Near-

Infrared Reflectance Spectroscopy As a 

Predictive Indicator of Soil Properties, 

Ecol. Indic., 11, PP. 123 131. 

Summers, D., Lewis, M., Ostendorf, B. 

Chiltleborough, D. J., & In, S.S.C. 2009, 

Spectoral discrimination of Soil Properties. 

Discriminating and mapping soil variablity 

with hyper spectral reflectance data, 34.  

Viscarra Rossel, R.A. & Behrens, T., 2010, 

Using Data Mining to Model and Interpret 

Soil Diffuse Reflectance Spectra, 

Geoderma, 158, PP. 46 54. 

Viscarra Rossel, R.A., Walvoort, D.J.J., 

McBratney, A.B., Janik, L.J. & Skjemstad, 

J.O., 2006, Visible, Near Infrared, Mid 

Infrared or Combined Diffuse Reflectance 

Spectroscopy for Simultaneous Assessment 

of Various Soil Properties, Geoderma, 131, 

PP. 59 75. 

Walkly, A. & Black, I.A., 1934, An 

Examination of Digestion Method for 

Determining Soil Organic Matter and a 

Proposed Modification of the Chromic 

Acid Titration, Soil Science Society of 

American Journal, 37, PP. 29 38. 

Walvoort, D.J.J. & McBratney, A.B., 2001, 

Diffuse Reflectance Spectrometry As a 

Proximal Sensing Tool for Precision 

Agriculture, In: Grenier, G., Blackmore, S. 

(Eds.), ECPA 2001, Third European 

Conference on Precision Agriculture, Vol. 1., 

Agro Montpellier, PP. 503  507. 

Williams, P.C., 2001, Implementation of Near-

Infrared Technology, PP. 145 169, In: 

Williams, P., Norris, K. (Eds.), Near-

infrared Technology in the Agricultural 

and Food Industries, American Association 

of Cereal Chemists Inc., St. Paul, MN. 

Zornoza, R., Guerrero, C., Mataix-Solera, J., 

Scow, K.M., Arcenegui, V. & Mataix-

Beneyto, J., 2008, Near Infrared 

Spectroscopy for Determination of Various 

Physical, Chemical and Biochemical 

Properties in Mediterranean Soils, Soil 

Biology & Biochemistry, 40, PP. 1923 1930. 

  



 

 

  

   

7 

Correspondence Address: Soil Science Department, University of Lorestan,Tel: 09123450969. 
Email: Matinfar44@yahoo.com 

Estimation Soil Organic Matter (SOM) Content Using Visible and  
Near Infrared Spectral data, PLSR and PCR Statistical Models 

 
Matinfar, H.1*, Mahmodzadeh, H.2 , Fariabi, A.3 

1. Associate Prof. of Soil Science, Remote Sensing and GIS 
2. Ph.D. Student of Soil Science, Lorestan University, Soil Science, Genesis and Classification 
3. Ph.D. Student of Soil Science Department, Lorestan University, Soil Science, Genesis and Classification 

Abstract 

Soil organic matter is one of the most important Physical and chemical properties of soil that it is 

critical in determining the quality and management of soils. Quantify of soil organic carbon due to the 

high spatial variability and changes over time is difficult. Near-infrared-visible spectroscopy is a 

feasible method to reduce the time and cost to check the organic carbon. The aim of this study was to 

evaluate soil organic carbon through near-infrared and visible spectroscopy with the statistical models 

PLSR and PCR. For this purpose, 40 soil samples from depths of 0 to 30 cm were collected by 

systematic random method based on previous studies and determination of different classes of soils in 

the region. Chemical analysis of soils was performed according to standard methods. Spectral 

reflectance of soil samples in the range of 350 to 2500 nm was measured then after applying the 

preprocessing methods such as Savitzky and Golay filter, Soil organic carbon were calculated by 

principal component analysis (PCA), regression partial least squares (PLSR) and principal component 

regression (PCR) models. The results of this study showed that the Savitzky and Golay filter was the 

strongest preprocessing method for spectral data. Coefficients of determination (R2), root mean square 

error of Prediction (RMSE) and ratio of prediction to deviation (RPD) in the calibration and 

validation to predict organic matter, respectively, 0.97, 0.05, 5.09 and 0.85, 0.14, 2.78 respectively. 
Therefore, for dry and semi-arid soils of the PLSR model, it is more efficient to predict the organic 

carbon of the soil. The results showed that the PLSR model has better performance than the PCR 

model in soil organic carbon estimation. 
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