EVALUATING THE IMPACTS OF LAND-COVER AND RIVER MORPHOLOGICAL CHANGES TO RUNOFF POTENTIAL AND FLOODING IN A PHILIPPINE RIVER BASIN: ANALYSIS BASED ON LANDSAT IMAGES AND NUMERICAL MODELING
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ABSTRACT: In this paper, we evaluated the impacts of land-cover change as well as changes in river morphology to surface runoff potential and flooding in a Philippine watershed through change detection using multitemporal Landsat images, and through integration of the detected changes in a numerical flood model called LISFLOOD-FP. Using the Cabadbaran River Basin in Mindanao, Philippines as the study area, changes in land cover between 1995-2014  were detected through Maximum Likelihood classification of Landsat images acquired on April 12, 1995 and March 31, 2014. The shapes of the rivers within the watershed during these time periods were also extracted through manual digitizing from pan-sharpened Landsat images. Using the Soil Conservation Service-Curve Number method, land-cover information was combined with soil information to generate runoff potential maps for 1995 and 2014. To describe the impacts of the changes in land-cover and river morphology to the occurrence, quantity and extent of flooding, two LISFLOOD-FP models were developed corresponding to land cover conditions in 1995 and 2014. Each model was parameterized with land-cover information derived from the corresponding Landsat image. The river morphology as they appear in the Landsat image for each year was integrated in the models as well. An ASTER GDEM and a RADARSAT SAR DEM were utilized as source of topographic information of the LISFLOOD-FP models for 1995 and 2014, respectively. After preparing the model, flooding in the watershed at two time periods resulting from the same rainfall event (January 2014) was then simulated. Preliminary results of our study showed that there was a significant decrease in vegetation cover from 1995 to 2014 which had increase the watershed’s runoff potential. It was also revealed that there were significant changes in the shapes of the rivers especially in the floodplain.  The LISPFLOOD-FP model simulation results showed a general increase in the extents of flooding which may have been contributed by changes in land-cover and river morphology from 1995 to 2014. 
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