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Bali is one of the world tourism destination; and as a small island, Bali is surrounded by sea. Bali has a lot of
beautiful marine destinations that are very attractive for the tourism activity such as diving, marine sport, and
fishing. Bali famous tourism destination located in the coastline are Nusa Dua and Sanur. The seawater in Nusa Dua
and Sanur is mostly influenced by the seawater from the Lombok Strait, Badung Strait and Benoa bay. In order to

preserve those tourism destinations, it is important to know the chracteristics of the seawater flow in the surrounding
area. '

The importance of Lombok Strait as one of the route of Indonesia Troughflow (ITF) would influence the dynamic of
seawater in the adjacent area. Badung Strait has rough bottom topography and Lombok strait has a sill in the
southern channel. This condition would have potentially triggere'd the mixing and upwelling in Lombok and Badung
Straits, However, until now I have not found any research concerning the tidal upwelling in the Lombok strait.

Benoa bay is located in Bali and has connection with Badung Strait: Benoa bay is also a very famous place located
near the tourism destination. Although in relation to the importance of Benoa bay, it has both economic and ecologic
factor, there are still very few researches conducted to know the characteristics of the water circulation that occurred
in the Benoa bay. From those backgrounds, I attempt to make an investigation of the tidal characteristics of the
Benoa bay and its adjacent area using numerical model.

Firstly, the characteristics of the upwelling occurred around the Lombok sill was presented. This research was
implemented numerically with Finite Volume Coastal Ocean Model (FVCOM). The numerical results indicated the

occurrence of tidal upwelling over the Lombok sill. The upwelling occurred in the northern side of Lombok sill just



after northward flow began; where the seawater temperature decreases to 200C at 400 m depth and increases to
260C at 300 m depth in the southern side of the sill. After the maximum and the end of northward tidal flow, the
seawater downwelling occurred in the northern side of the sill and upwelling in the southern side of the sill. This
caused the seawater temperature at 400m depth in the northern side increase to  220C; whereas at 300 .m deﬁth in
the southern side, the temperature reduces to 240C. During the southward tidal flow, the tidal upwelling can be seen
in the northern side of Lombok Sill; and just after southward flow begins, the seawater temperature decreases to
200C at 350m depth. Meanwhile, tidal downwelling occurred in the southern side of the sill and the seawater
temperature becomes 260C at 300m depth. The strong tidal upwelling in the northern side of the sill and strong tidal
downwelling in the southern side of the sill occurred after maximum southward tidal flow. It caused the temperature
in the top of the sill decrease to 220C. The upwelling occurred in the Lombok strait would bring high nutrient from
deepef water to the surface. In addition, the tidal upwelling in Lombok strait will bring cooler water from deeper
water to the surface. This cool water will decrease the evaporation, and has an impact for the local weather/climate.

Secondly, the water exchange of Benoa bay was presented. This research was also implemeted numerically

with FVCOM. For comparison, the numerical simulations were conducted for showing not only the present
configuration of the bay but also the past one. Two past configurations were considered. One is -the
configuration with unreclaimed Serangan Island and the Benoa harbor, while the other is that with unreclaimed

Serangan Island and no Benoa harbor.

For the past configuration of Benoa bay, the water flow is divided into two route, to the northern channel and to
the southern channel. Relatively, the strong current occurred in both channel for the case of unreclaimed
Serangan Island, the maximum tidal current was 0.45 m/s during ebb tide and 0.3 m/s during flood tide. The
similar tidal current pattern can be seen for the case of Benoa bay without the Benoa harbor (original
condition). Different mechanism occurred for the present condition. The seawater flow only has one channel,
which is the southern channel with narrower channel. At the narrow strait in the bay mouth, the M2 tidal
current reached 0.46 m/s during ebb tidc and 0.31 m/s during flood tide.

The characteristics of the seawater exchange were investigated by using the Langrangian particle method. The
particle transport has a different pattern for three cases. The original configuration of Benoa bay could transport
80% particle from the inner bay to the outer bay, the only bay four M2 tidal cycles. However, the particles only

exported 60% and 50% for the case of Benoa bay with harbor and reclaimed condition respectively.
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