
The most common change of a sand wave pattern is a migration, due to e.g. 

asymmetries in the tidal currents [Németh et al., 2002]. In such a situation, the charted 

depth values may change their positions but remain constant, according to the nautical 

charting principle of shoal biasing [Smith et al., 2002]: the shallowest values are selected for 

visualisation in the chart, implying that these values represent the shallowest values that are 

likely to appear in the surrounding area.  Consequently, the mariner will not notice the 

migratory character of the sea floor, and has to trust the prudent monitoring of pattern 

development by the hydrographic office.  

This practice is acceptable as long as the hydrographic office is able to maintain a 

safe resurvey frequency for the area, and as long as there are no large scale human 

interventions in the greater region of the sand wave field, with the potential to disturb the 

morphodynamic processes that have created the migratory sand wave field. 





The height 

of the sandwaves are generally assumed to be constant [Van Dijk et al., 2008; Knaapen, 

2005],  which implies that the shallowest likely depth values in the area do not change in 

value [Dorst et al., 2012-1]1.  

In the area of the example, several human interventions are in progress. The 

coastline changes, due to the Maasvlakte 2 extension to the Port of Rotterdam and the 

Zandmotor megascale beach nourishment project, are of a scale sufficient to change the 

tidal currents [Dorst et al., 2012-2]. The sandy sediment that the two projects use is taken 

out of sand pits (Figure 1) that are sufficiently extensive to affect to hydrodynamic 

conditions, potentially inducing a corresponding change in morphodynamic conditions [Roos 

et al., 2008]. 

   



 



An important consistency aspect is the assignment of a category for the Zone Of 

Confidence (CATZOC) in case of a mobile seafloor. Six categories can be distinguished, five 

of those are ranging from A1 (best quality) to D (worst quality), and the sixth is U 

(unassessed) [Johnson, 2004]. Currently, a proposal to degrade CATZOC to category C in 

such a case is under discussion, even in case of a recent, accurate survey without gaps. This 

category is described with the words “Depth anomalies may be expected.”

 For a migrating sand wave field, one may argue that depth anomalies cannot be 

expected, as the charted depth values remain constant. Such an argument justifies ignoring 

the changes in surveyed depth values by pointing out that CATZOC applies to the charted 

product, not to the observed data set. A degradation of such a “safe” sand wave area to a 

CATZOC of C could even tempt mariners to enter other CATZOC C areas with insufficient 

care.  

 On the other hand,  one may argue that the mariner should be informed about the 

mobile character of the sea floor, especially if human activities may change the 

hydrodynamics that drive the sea floor mobility.  Hydrograpic offices may not have the 

resources to resurvey the area with a sufficient frequency to detect changes in the behaviour 

of the pattern in time, or may otherwise not be willing to accept the risk of assigning the 

area with a high value for CATZOC. This argument would satisfy the desire to indicate the 

potential danger of mobile areas, rather than give a potentially false indication of a highly 

accurate depiction of the seafloor.  

 Given the challenges that the example provides, we are inclined to, at least, allow 

hydrographic offices to artificially degrade CATZOC to a category C. Perhaps the ideal of an 

internationally fully consistent assignment procedure is not feasible for CATZOC, and the 

specifics of each sea area, as known at the national hydrographic office, have to be taken 

account. 







 Within the North Sea, all national hydrographic offices have an interest in the 

decisions that the other hydrographic offices make. Poor decisions could lead to dangers to 

the coasts around the North Sea, or limit the accessibility of the ports of each country. 
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