WOULD ILLEGAL LOGGING BE PREDICTED ACCURATELY AND PREVENTED BEFOREHAND BY USING REMOTE SENSING AND GIS?
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ABSTRACT: Taiwan is rich in forest physiognomy because of a steep gradient in altitude.  However, there is a concern that several precious species would gradually disappear owing to rampant illegal logging (IL).  This study attempted to predict the hot zone of illegal logging (HZIL) through remote sensing and GIS coupled with machine learning algorithms.  Our study area is situated in northeastern Taiwan and target species are precious cypress trees.  We created four sampling designs (SDs), including random sampling (T1), equal sampling (T2), inclined sampling based on the preference of illegal loggers for trees near a road and on gentle slopes (T3), and T4 (T3 plus preference for big trees having normalized difference vegetation index (NDVI) values over 0.5).  We developed predictive models based on elevation, slope, aspect, cost distance, easting, northing, differenced vegetation index (DVI) by maximum entropy (MAXENT), and support vector machine (SVM), and DOMAIN to predict the HZIL.  We evaluated the models based on Kappa values by independent test datasets.  The accuracies of the three models on four SDs declined with the difference in NDVI value before and after logging as it became smaller.  T4 was the best and most stable one among four SDs.  In contrast, T2 was the worst because of equal sampling.  MAXENT was the best, followed by SVM, and DOMAIN was the worst among three algorithms on T4.  The DVI was found to be a key variable for model predicting the HZIL accurately.  However, some other factors such as windfall and forest fire may cause erroneous forecasting.  Hence, we will use high spatial resolution imagery (e.g. WorldView-2) and create new sampling designs to tackle different situations in IL so that we can gain advantage over illegal loggers by predicting the HZIL more accurately and eventually prevent IL beforehand.
