SPECIES DISTRIBUTION MODELING TO AID REMOTE SENSING OF THE STARCH-RICH SAGO PALM IN THE PHILIPPINES
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ABSTRACT: We propose the use of species distribution modeling (SDM) as an important procedure prior to actual use of satellite images in mapping uncommon vegetation species such as the starch-rich Sago palm. Mapping very specific vegetation such as the Sago palm using satellite images could be an arduous task especially if the coverage is very large. A good approach would be to avoid processing satellite images where Sago palms are unlikely to be found and focusing only on areas that Sago palms are likely to exist. In this paper, SDM together with location data of Sago palms were used to identify areas where the species are likely to occur. We used polygon data of Sago palms obtained from a series of field surveys conducted between February 2012 - May 2013 in several provinces in Visayas and Mindanao, Philippines and enhanced through digitizing from available high resolution Worldview-2 satellite images. We implemented the SDM of Sago palms using the DOMAIN model which derives a point-to-point similarity metric to assign a classification value to a potential site based on its proximity in environmental space to the most similar occurrence. The Gower metric is used to quantify the similarity between two sites. The standardization is achieved using the predictor variable range at the presence sites to equalize the contribution from each predictor variable. Similarity is then calculated by subtracting the distance from 1 and multiplying by 100. The maximum similarity between a candidate point and the set of known occurrences is assigned to each grid cell. We used DIVA GIS to implement the DOMAIN model using values of 19 WorldClim bioclimatic variables at selected Sago palm locations. WorldClim is a set of global climate layers (with resolution of ~900 x 900 m) depicting temperature and precipitation that can be used for mapping and spatial modeling in a GIS. A total of 181 location points (randomly selected and unique in 900 x 900m grid cells of the WorldClim layers) were utilized in the DOMAIN analysis. Another set consisting of 376 randomly selected locations (independent from the DOMAIN set) were utilized to validate the potential species distribution maps (at varying degrees of similarity), specifically  to check if how many Sago palm locations may be correctly predicted or omitted if the image analysis will only focus on areas identified by the DOMAIN model as bio-climatically similar. Results show that if the similarity index is to be used as basis to locate specific areas where remote sensing image analysis is to be employed, the accuracy to completely map actual Sago palm locations will decrease when a higher similarity index is selected.  For classifications requiring at least 85% accuracy, a similarity index cut-off of 95% can be chosen. It was observed that the SDM approach was found to considerably reduce areal coverage of image analysis while maintaining acceptable accuracy of detecting actual locations of Sago palm. As the approach only targets locations where there is high likelihood of occurrence of a species, it reduces the number of images to analyze and can save time and resources.
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