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Table 2. The descriptive statistics of Shannon Wiener species diversity index in the sample plots
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Figure 2. Trend analysis of Shannon Wiener species diversity index. Red Line: trend in the east-west direction,
and the blue line: the trend in the north-south direction

e (]
. 0133 -
w
g s "
z g 0%
= g
2 g
S 2 0.066
& g
2 i
0033
0.000
= 0.00 375.00 750.00 1125.00 1500.00
1295.16 647.58 0.00 647.58 1295.16 Separation Distance

Separation Distance E - W

Sz S P9y 5 F9 —pld Mg g9 (slaosls (02) (b Slei psil 5 (Senl)) (025 Agzaon ol Ty g cons -1 S5
Figure 3. Experimental omnidirectional semi-variogram (Right), and Surface variogram maps (Left) of Shannon
Wiener species diversity index in the kriging method
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Table 3. Parameters and statistics of semi-variogram models describing the spatial variability of Shannon-
Wiener species diversity index
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Table 4. Pearson correlation coefficient between Shannon Wiener species diversity index and spectral indices
Variable Spectral indices
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Figure 4. Experimental omnidirectional semi-variogram of Shannon Wiener species diversity index in co-kriging
method
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Figure 5. Prediction map of Shannon Wiener species diversity index using IDW interpolation method
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Table 5. Validation results of interpolation methods in prediction of Shannon Wiener species diversity index
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Figure 6. Prediction map (left) and the prediction standard error (Right) of Shannon Wiener species diversity
index using the co-kriging interpolation method
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Abstract

Introduction: Information about the spatial distribution of plant species diversity is essential for forest managers
to identify vulnerable habitats. Comparing different interpolation methods and selecting the best method for
estimating the woody species diversity index provides valuable information to forest managers. In this way
suitable areas can be identified for reserves and other protected areas.

Material and Methods: In this research, various interpolation methods were investigated to estimate the
Shannon Wiener species diversity index, as one of the most important indices of woody species diversity.
Ninety-Five square sample plots with an area of 1600 square meters were used to calculate the Shannon Wiener
species diversity index in a part of the forests of Marivan. Spatial interpolation methods such as inverse weighted
distance (IDW), kriging, and co-kriging were used to estimate the species diversity index. The correlation
coefficient between NDVI, RVI, SAVI, and NDWI spectral indices obtained from Sentinel-2 satellite images
and the Shannon Wiener species diversity index was calculated, and finally, the SAVI spectral index was used as
an auxiliary variable for the co-kriging method due to its higher correlation coefficient.

Results: The structural variance using the kriging and co-kriging methods was 76.8% and 91.4%, respectively,
indicating a strong spatial structure of the species diversity index variable in the study area. Based on the
analyzed statistics, if the species diversity index variable is used alone, the ordinary kriging method provided the
best results and the lowest error compared to IDW (RMSEr = 27.043). In the case of using the SAVI spectral
index auxiliary variable and the ordinary co-kriging method, an RMSEr of 26.422% was obtained, which slightly
improved the Shannon-Wiener species diversity index estimation results. The influence range was 240 meters in
the kriging and 4110 meters in the co-kriging method and the use of auxiliary variables. Using the SAVI spectral
index has led to an increase in the range of influence and spatial correlation can be observed over greater
distances.

Conclusion: This research showed that it is possible to estimate the Shannon-Wiener species diversity index
using different methods of IDW, kriging, and co-kriging in the research area and other areas with a similar
situation with acceptable accuracy. The best results were obtained by using the co-kriging method and using the
SAVI spectral index as an auxiliary variable. Also, the smallest coefficient of variation of predicted levels was
observed in the ordinary co-kriging method.
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