Important Engineering issues.

There is not one single ‘most important engineering issue’ in the Central Part of Vietnam. The problems facing the people living in this region are manifold. To tackle these problems, an integrated approach is required.

In terms of is water resources the Central part of Vietnam can be characterized by the following conditions:

· The Region is located along the sea coast. The overall sequence of landscapes when moving from the sea inland is:

· a sandy coastal belt area with a width of some 5 km; dune formation is still active; the soil is unstable due to wind and water erosion;

· a low-lying, flat coastal plain, generally with low hydraulic gradient and impeded drainage. These coastal plains have developed as lagoons, gradually filled up with sediment. Most of the agricultural production takes place on these plains.

· Hilly landscape, climbing from the costal plain to altitudes of around 1000 m+msl, forming the divide between rivers discharging into the sea along the Vietnamese coast and tributaries of the Mekong River. A large percentage of the hilly area has been deforested in the past, caused by different agents. Now considerable effort is made to reforest the area again

· The area experiences a dry season, lasting from about May to August. The wet season extends from September to February. The average rainfall is about 2,500 mm/year. 70 to 75% of the annual rainfall is concentrated in only three months: from September till December. The main flood season therefore is from September to December. In addition to the main flood season, there are usually minor floods by the end of May and at the end of August. Although the flood level of these minor floods are moderate as compared to the main floods, they can have a detrimental effect on crops not yet harvested.

· Rivers draining the hilly area are characterized by high intensity short duration flash floods in the wet season. In the hilly area the rivers’ gradient is steep, the time of concentration of floods is short. When entering the coastal plain, the rivers’ gradient suddenly decreases; within the coastal plain the discharge capacity of the rivers is generally not sufficient to evacuate the flood flows, causing the rivers to overflow. A factor contributing to the inadequate drainage is natural blocking of the river mouths by sand bars and beach barriers.  

· during the dry season, river flows diminish and may dwindle completely. This allows sea water to enter into the mouth of rivers. This salinity intrusion may reach a distance of 25 km from the sea. The water in the rivers, often used for irrigation becomes unsuitable for this purpose.

·  There is growing interest in undertaking aquaculture, especially shrimp farming, in the rivers’ estuaries and lagoons behind the coastal dune are. A condition to successful shrimp farming is the availability of sufficient quantities of fresh water to control the salinity in the shrimp ponds. The amount of fresh water required depends on a number of boundary conditions, such as the salinity of the surface water, rainfall. The demand for fresh water can be as much as 30,000 m3/ha per shrimp harvest, with two harvest per year. Some of the shrimp farms obtain their fresh water from wells drilled in the dune area. This is considered to be a very risky and unsustainable development, when such ground water exploitation is not properly controlled and regulated. Overexploitation quickly leads to upconing and intrusion of saline water.

Under circumstances without irrigation water from outside, the land can only produce one rain-fed crop per year. To provide for irrigation water, the abundant water resources in the wet season should be stored in reservoirs. This is already done to great extent in the hilly area. There are already many reservoirs and weirs, diverting water for irrigation to the fertile coastal plain.

To avoid salinisation of the coastal plain, salt intrusion has to be halted at the mouth of the rivers. Numerous anti-salinity weirs have already been built, often with dual function: stopping salt water intrusion in the dry season, and releasing water in the flood season. It is noted that these structures have a large impact on the aquatic ecology of the region, changing profoundly the habitat in rivers and estuaries.

The low lying lands in the coastal plain need embankments to protect them against the damage due to flooding when crops are still on the land.

Notwithstanding the important achievements already made, some areas are left out of the development process. The areas are primarily the sandy coastal belt and the upland hilly area. For these zones no irrigation infrastructure is available. The utilisation of ground water could provide locally a source for water to allow a higher agricultural production.

It is my expectation that with the knowledge and experience that I hope to acquire during my studies in Japan, I will be able to start the process of systematic investigation of the potential of ground water exploitation for agricultural purposes in the poverty stricken zones no devoid of any supply of irrigation water. In this way I hope to contribute to the reduction of poverty in specific areas.

