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Risk and protection levels in the Netherlands

Protection levels against flooding in the Netherlands

In the Netherlands, standard protection levels against flooding were introduced systematically after the great floods that struck the Dutch coast in 1953. Calculations were then carried out to determine which protection standards were cost-effective. Investment in protection measures was weighed against the average annual losses that would be suffered in their absence. It was taken into account that a flood would not usually result in the inundation of all low-lying areas, since many areas would be protected by the many inner dikes, including embankments along waterways. The realisation that a superstorm such as the one in 1953 could have even worse effects once in 10,000 years played a role in the introduction of the protection standards. In view of these economic and other considerations, it was decided that a standard protection level of 1:10,000 would be applied to the coast and the densely populated hinterland areas of the central Netherlands. 

For economically less important and less densely populated areas, a less high standard was defined. It was decided that the standard for Zeeland and the north Netherlands would be 1:4000. In the case of the major Dutch rivers, the Rhine and the Maas, it was decided that 1:3000 would be an economically optimal and justifiable standard protection level against flooding, given that there is advance notice of increased river flow and precautionary measures can therefore be taken. Contributing factors here are that any breaches in the dikes can be more easily repaired in the absence of tidal effects, and freshwater floods cause less damage than flooding by seawater. In the intermediate zone between the sea and the rivers, a transition was made from the 1:10,000 chance of flooding on the sea side to 1:3000 on the river side. 

However, when it became clear what drastic measures would have to be taken to strengthen the dikes along the major rivers in order to comply with the standard of 1:3000 (arousing massive protest among the local population), this was adjusted to 1:1250 for the major rivers in the central Netherlands. This protection level does not apply to the Maas in the Province of Limburg (see below). Since the normative river flow has increased in recent years, the 1:1250 protection level is no longer universally present. The protection level will be brought back to 1:1250 per year by 2015 by means of river enlargement activities (deepening and widening the river bed) and by local dike reinforcement measures. 

The defined protection levels in the Netherlands are shown on the map below.

As described above, the protection levels in the Netherlands were defined after giving general consideration to the damage caused by flooding (the protection level is higher along the coast and in densely populated areas). However, since the same flooding standard (1:1250) applies along considerable stretches of the rivers, the flood risk (chance * damage) varies widely from section to section of the rivers. The risk associated with sections of rivers in the vicinity of towns and densely populated areas is much greater than the risk associated with sections in thinly populated areas. The protection levels may therefore have to be adjusted in coming years to take a more differentiated account of the damage caused by a flood.

Protection levels along the Maas in Limburg

Although the standard protection levels along the major rivers in the central Netherlands were defined as 1:1250, no standards had at first been defined for the Maas in the Province of Limburg (southeastern Netherlands). The reason for this was that there are no continuous dikes along the Maas in Limburg like those in the central Netherlands. In the central Netherlands, areas covering several hundred square kilometres would be flooded to a height of 4 metres or more if the dikes were breached. In Limburg, however, the Maas flows through a natural valley with a width ranging from one to a few kilometres and the adjacent higher land cannot be flooded if the Maas overflows. The villages in the valley can certainly be flooded, but the escape routes to the higher grounds are short, relative to those in the central Netherlands.

In 1993 and 1995, the Maas overflowed in Limburg, causing major flooding. The calculated frequency with which such floods can occur is between 1:50 and 1:100. Many villages suffered considerable damage but, thanks to the limited depth of the inundation (generally 1 to 2 m) and the proximity of higher land, there were virtually no casualties. On both occasions, the dikes in the central Netherlands provided just enough protection.

Immediately afterwards, it was decided that dikes should also be constructed in Limburg around the villages in the valley of the Maas, but not along the length of the Maas itself. The dikes will be lower than those in the central Netherlands, and any breach would result in the inundation of only a few square kilometres. For the moment these dikes must provide a protection level of 1:50, and the proposed freeboard (the height of the crest of the dike above the water level) of ½ m should be able to accommodate river flows in the Maas such as those that occurred in 1993 en 1995. Carrying out the “Maas Works” will increase the protection level of these Limburg dikes to 1:250 by 2015. The Maas Works consist of major river enlargements, especially in the south of the province, and increases in the height of the dikes, mainly in the north.

Regional standard protection levels

In the late 1990s, the Netherlands suffered a number of floods caused by regional waterways (i.e. waterways that have their source in or close to the Netherlands, as opposed to major rivers and coastal waters). Large areas of the polders of the western and northern Netherlands, in particular, were under water for periods of several days. It was therefore decided that standard protection levels would have to be defined for these regional waterways too. One of the factors to be taken into account is the use of the land along the waterways. For the moment, the following “working standards” are being applied for the purpose of mapping out the necessary protection measures:

· grassland: 1:10

· arable land: 1:25

· intensive agriculture and horticulture (greenhouses, etc.): 1:50

· built-up area: 1:100.

These working standards were defined at levels at which it was felt that most of the resulting implementation measures could be cost-effective. At present the water-management authorities are calculating whether these protection standards can be applied in the various Dutch regions or whether, for economic or other reasons, different protection standards should be defined (in 2006). For the Province of Limburg, it appears that the application of the 1:100 standard to a number of built-up areas would require such a large volume of investment that compliance with the standard would not be feasible. It is possible that a lower standard will be applied to at least some of the built-up areas.

Summary

In the central Netherlands, the defined protection level along the Maas and Rhine is such that the chance of flooding is 1:1250 per year. The most populous areas along the Maas in the Province of Limburg are protected by dikes and embankments that provide a protection level of about 1:50 at present. Carrying out the “Maas Works” project will raise the protection level of these dikes and embankments to 1:250 per year by 2015 at the latest. Studies are currently being carried out to determine the necessary standard protection levels for regional waterways in Limburg.  
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