The Estimation of Biomass of Acacia senegal Tree Using Allometric Equations and Remote Sensing, North Kordofan State, Sudan
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Abstract: This paper trying to tackle the estimation of the woody biomass of Acacia senegal tree by applying allometric equations for ground data combined with satellite data sets. The current study was conducted in the Um Habila Forest (2.7 square Kilometres) which is located in El Rahad locality in North Kordofan State, Sudan. A primary data were obtained by application of two methods of data collection using systematic sampling. In the first method, five survey lines were established parallel to the width of the forest with 200 m interval. While a systematic tree based sampling conducted within the survey line with 100 m interval, counting a total of 83. The tree coordinates, tree diameter/diameters, crown area and tree height were recorded. In the second method, one survey line was established perpendicular to the width starting from the middle of the base line. Five clusters with 500 m in the survey line were taken. Each cluster contains five square sample plots (15x15 m) with 100 m distance from the centre.  The coordinates of the right corner of each sample plot, tree diameter/diameters, and crown area and tree height were recorded. Multi-sensor data were acquired from SPOT-5 (08.11.2009) and ASTER (03/03.2006 & 20.05.2011) satellites and integrated with the in-situ data. The study findings revealed that the mean diameter of tree by the first and second methods was 0.055 m (SE = 0.00777) and 14.89 m (SE =0.0098), respectively. The total biomass of Acacia senegal for tree and for one hectare were found to be 0.00039 ton/tree (SE = 0.00011) and 0.029 ton/ha (SE= 0.0084), respectively. Remotely sensed data is integrated with the terrestrial method for creating and correlating the relationship between them. The application of allometric equations is useful as non-distractive methods for biomass and the application of remote sensing is recommended for biomass for wide coverage area.        
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