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TIDAL FORCE AND WIND EFFECT ON THE HYDRODYNAMICS OF THE GULF OF AQABA USING TELEMAC-2D*
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ABSTRACT
The overall objective of the SMART project (sustainable management of scarce resources in the coastal zone) is to develop a set of early warning tools and methods for integrated coastal zone development with special emphasis on water resources and land use modeling. The approach used in this work is based on integration of three primary components: one qualitative tool which is the socio economic analysis and two quantitative tools that use numerical simulation models. These are the WATERWARE and the TELEMAC modeling systems. Based on the quantitative and the qualitative aspects, different development strategies will be explored. The consequences and implications of demographic, socio-economic, and technological development and the interaction of the driving forces towards long-term sustainability of the coastal regions will be developed, thus providing a framework for policy scenarios. The project is being carried out in five Mediterranean regional case studies: Turkey, Egypt, Lebanon, Jordan and Tunis. 
This paper describes the work of one modeling component that deals with the water quality and the dynamics of the Gulf of Aqaba as a case study from Jordan. In this work, the hydrodynamic computation for the Gulf of Aqaba is carried out using the TELEMAC2D model which solves the Saint Venant equations in two dimensional space using the Cartesian or spherical coordinates. Finite element method and a computational mesh of triangular elements are used in the solution.  Data on wind tide and bottom elevation needed for TELEMAC-2D computation was collected. The triangular mesh and the boundary file are created using MATISSE software, a mesh generator model available for TELEMAC modeling system. The generated mesh consists of 24532 triangular elements with refined resolution of 20 m along the Jordanian coastline. Two types of boundary conditions are specified at the Gulf boundaries at two different places: a solid or wall boundary at the closed sides of the Gulf, and an imposed tidal elevation at the open upstream boundary. A constant free surface height is set as the initial condition of the computation at all mesh points. 
Two different scenarios have been studied. The first scenario introduced the effect of tidal force on the hydrodynamics of the Gulf of Aqaba. In the second scenario, the influence of the wind in addition to tide was taken into account in studying the same parameter. A number of numerical simulations have been performed to study the effect of the two scenarios considering three different periods within the year: March, June and August. At each point of the mesh, the software calculates depth of water, the free surface depth, and the two velocity components. The results have been analyzed using RUBENS software, a post processor for TELEMAC modeling system that permits analysis of the TELEMAC 2D computation.  The field currents resulted from the simulations were compared and the influence of both tide and wind on the Gulf hydrodynamics was underlined. Results show that the currents in the Gulf are not strong. Currents resulted from the first scenario ranged from 0 to 7 cm/s, 3 cm/s and 2 cm/s during the month of August, June and March respectively.   Whereas when the wind effect was taken into account, the currents ranged from 0 to 25 cm/s during the same periods. The changes in the direction of the current with the tide periods were also investigated. In the first scenario, rising and crest tides produce flood currents, while falling tides produce ebb currents. While in the second scenario, wind shows more effect on the flow direction than tide period especially on shore where water is shallow. 
The model needs further calibration and verification. The model can also be used to study the impact of building a conveyor between the Red Sea and Dead Sea (RSDSC) on the Gulf Hydrodynamics. Water circulation and field currents produced as a result of pumping large quantities of water through the RSDSC will be evaluated. 
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