PREDICTING RANDAISHAN CINNAMON’S SUITABLE HABITAT USING MACHINE LEARNING MODELS BASED ON TOPOGRAPHIC VARIABLES
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ABSTRACT: Ecological niche models (ENM) used for predicting the distribution of species are generally based on ecological factors or direct gradients (e.g. sunlight or precipitation).  However, these data are hard or expensive to collect and thus are usually insufficient.  Terrain-driven variables are frequently used as proxies for ecological factors since their data can be easily obtained by remote sensing.  Randaishan cinnamon (RC) is a shade-tolerant species, widely distributed in central Taiwan, and prefers to grow in a low-slope area or depression with less sunlight and wetter soils.  Therefore, the study aimed at developing the ENMs based on topographic variables to predict the suitable habitat of the species in the Huisun Experimental Forest Station (HEFS) in central Taiwan.  The base model included elevation, slope, and terrain position and expanded models incorporated the three variables plus topographic curvature (TC), topographic convergence index (TCI), or solar irradiance (SR), and these models used the maximum entropy (MAXENT), decision tree (DT), and discriminant analysis (DA) algorithms.  Regardless of which algorithms being used, the accuracies of the expanded models plus TC (TCI), SR, or both TC and SR were better than that of the base model.  The MAXENT and DT models were equally matched in predictive accuracies, and performed much better than DA.  More importantly, the greater the TCI (or the smaller the TC) and the lower the SR at a given location, the more likelihood an RC tree has to grow there, and they confirm that RC species has the ecological traits mentioned above.  This point agrees with our observations from field surveys.  They are better suited for predicting the tree’s suitable habitat because MAXENT and DT models greatly reduce the area of field survey to less than 10 % of the HEFS, which will benefit a follow-up study for saving much cost, time, and labor.
