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Highlights 

The obtained results using data mining algorithms for tree species diversity 

distribution showed that modeling based on heterogeneity and evenness indices 

prepared higher accuracy compared to species richness modeling due to simplicity of 

species richness computing. Physiographic and climate variable groups are important 

factors on tree species distribution so that; diversity modeling was improved using these 

factors. Integrating spectral data with ancillary data could not improve the modeling 

results. Among spectral data, the main and texture analysis using mean kernel extracted 

bands had importance coefficients in species diversity modeling. Results also showed 

that random forest algorithm could present the better results compared to nearest 

neighbor (kNN) and support vectors machine (SVM) algorithms.  
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Importance 

The species diversity mapping for assessing and monitoring the natural resources 

specially forests is necessary. Filed surveying method is time consuming and cost intensive. 

The main of this study is possibility investigation on prediction and modeling the spatial 

distribution of tree diversity considering to species site characteristics, climate and 

topography and improving the precision of tree diversity spatial modeling using integrating 

remote sensing and GIS data, so that with obtaining acceptable results, these method can be 

used for species diversity distribution mapping without using interpolation and field 

surveying methods.    

Introduction (Hypothesis and aims) 

Diversity is a hierarchical concept and is generally including three genome, species and 

ecosystem levels. The Hyrcanian forest is one of the richest forest ecosystems in the 

temperate area in the world in point of species diversity. Due to importance of northern 

forest in forest sustainability and conservation of natural ecosystem and diversity, it is 

necessary to study the role of ecological factors and their effects on tree species diversity. 

Knowing about natural factors and their relation with species diversity distribution have 

important role in the environmental and management plans. Modeling and predicting the 

species diversity distribution is one of the indirect methods for vegetation characteristics 

prediction and can be as a vegetation spatial predictor in the landscape level based on 

environmental factors and species diversity spatial distribution. The main aim of this study 

is investigation on tree and shrubs species diversity distribution modeling in the Hyrcanian 

forests. The special aims of this research are possibility modeling of tree and shrubs species 

diversity distribution using ecological variables, climate and topography variables and its 

improvement using integration of remote sensing data with GIS data. 
 

Hypotheses of this study are including 

1- There is a relation between climate and topography factors and species diversity distribution. 
 

2- The climate and topography factors can predicate the species diversity distribution. 
 

3- Integration of remote sensing data with GIS data will improve spatial modeling. 
 

4- The used algorithms have accurate species diversity prediction capability. 
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Other Information (including tables and figures) 

 

Table 1. Results of modeling using topography data and data mining algorithms.  
 

Bias% Bias RMSe% RMSe Species diversity index Diversity index Algorithm 

1.68 0.011 41.40 0.28 Menhenick 
Spices richness 

KNN 

4.21 0.029 54.49 0.36 Margalef 

9.10 0.035 62.52 0.22 Simpson 
Evenness 

8.11 0.08 62.56 0.56 Shannon 

4.35 0.023 39.71 0.24 Kamargo 
Uniformity 

7.54 0.032 62.155 0.25 Smith-Wilson 

1.94 0.01 41.01 0.28 Menhenick 
Spices richness 

RF 

4.29 0.03 53.79 0.36 Margalef 

9.62 0.038 61.78 0.221 Simpson 
Evenness 

8.69 0.086 60.82 0.55 Shannon 

4.97 0.026 41.25 0.21 Kamargo 
Uniformity 

7.89 0.034 63.26 0.255 Smith-Wilson 

5.44 0.390 42.5 0.29 Menhenick 
Spices richness 

SVM 

1.45 0.00 54.98 0.36 Margalef 

14.85 0.062 63.22 0.22 Simpson 
Evenness 

5.96 0.057 62.14 0.56 Shannon 

5.904 0.032 40.40 0.208 Kamargo 
Uniformity 

10.47 0.047 62.58 0.25 Smith-Wilson 

 

 

Table 2. Results of modeling using topography, climate and spectral data and data mining algorithms. 
 

Bias% Bias RMSe% RMSe Species diversity index Diversity index Algorithm 

-0.88 -0.005 39.54 0.27 Menhenick 
Spices richness 

KNN 

0.94 0.006 50.28 0.33 Margalef 

5.70 0.021 58 0.20 Simpson 
Evenness 

5.21 0.05 57.91 0.52 Shannon 

2.78 0.014 34.013 0.17 Kamargo 
Uniformity 

5.59 0.023 58.66 0.23 Smith-Wilson 

1.37 0.009 37.13 0.25 Menhenick 
Spices richness 

RF 

3.11 0.021 47.20 0.31 Margalef 

8.004 0.031 53.89 0.19 Simpson 
Evenness 

6.24 0.06 53.42 0.48 Shannon 

4.054 0.021 33.50 0.172 Kamargo 
Uniformity 

6.79 0.029 56.45 0.22 Smith-Wilson 

12.45 0.097 40.21 0.27 Menhenick 
Spices richness 

SVM 

11.64 0.088 51.14 0.34 Margalef 

9.22 0.036 54.10 0.19 Simpson 
Evenness 

8.81 0.087 54.42 0.49 Shannon 

2.23 0.011 39.58 0.20 Kamargo 
Uniformity 

5.4 0.02 69.54 0.28 Smith-Wilson 

 


