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Abstract: Sedimentation in dam reservoirs results in decreased water storage capacity that adversely affects water flow, flood control, and power generation capabilities of dams.  Ultimately, the dam’s operational lifespan is reduced. For these reasons, sedimentation management, including total yield estimation, is very critical in dam operation and management. This paper utilizes a CA-Markov based land cover change, Universal Soil Loss Equation (USLE) and Sediment Delivery Ratio (SDR) modeling scheme to estimate the sediment yield in the Magat dam reservoir in northern Philippines from the years 2002 to 2010.  While other USLE-SDR parameters can be easily derived annually, Remote Sensing (RS) derived information is not always applicable due to availability, cloud cover, and seasonal consistency. This results in gaps in the land cover parameter for a given period. To simulate the yearly land cover change, a stochastic approach using Markov analysis is complemented with the use of Cellular Automata (CA). CA addresses spatial dependence in the land cover change process which is not incorporated in the Markovian transition probabilities. Land cover derived from Landsat imageries of the Magat watershed for the years 2002, 2006 and 2010 were used in the CA-Markov Analysis to determine land cover annual transition rules. Land cover change simulations were then performed, projecting the 2002 satellite derived land cover to 2006, and the 2006 results to 2010. When compared to classified reference images, the projections showed 82.15% and 77.38% accuracy, and Kappa coefficients of 0.7122 and 0.6432 respectively. The simulated land cover is then utilized in a Geographic Information Systems (GIS) based USLE-SDR model in order to generate the annual sediment yield estimates. The cumulative sediment yield estimate for the given time period computed using this scheme was 93.59 MCM. The result is highly comparable with 90.41 MCM sediment yield calculated from bathymetric data. The study shows a practical framework for estimating annual sedimentation estimates based on a parametric approach given, even with an incomplete temporal satellite imagery coverage.
Keywords : CA-Markov, Land Cover Change, Sedimentation, USLE, Landsat

