
                                                      
 

PRESS RELEASE 

 

NEW INSIGHTS MSC ZOE IN SHALLOW WATER REQUIRE FURTHER ACTION PREVENTING FUTURE 

CONTAINER LOSS 

 

WAGENINGEN, 30 JUNE 2020 - On the night of January 1st 2019, the large containership MSC Zoe 

sails on southerly route along the Dutch Wadden Islands during a northwesterly storm. The storm 

causes the ship to lose 345 containers, leading to large-scale pollution of the sea and Wadden 

Islands. The Dutch Safety Board asked the Deltares research institute and the Maritime Research 

Institute Netherlands, MARIN, to assist in an investigation. The aim: to answer two central 

questions: what could have caused the loss of containers above the Wadden Islands; and how can 

we prevent this in the future? 

 

With detailed calculations, Deltares was able to determine the wind, current, water depth and wave 

conditions at the time of the accident. Arne van der Hout, senior advisor port and waterways at 

Deltares: ‘The water depth on the route that night was between 21 and 26 meters. There was a 

northwesterly storm, with winds up to Beaufort 8, almost perpendicular to the route. Large beam 

waves with a significant height of 6.5 metres were coming towards the ship, resulting in extreme 

wave heights of up to 11 metres. These conditions occur once or twice every year in this area.’ 

As a result of the shallow water above the Wadden Islands, the waves are steep with high crests. 

Regular breaking occurs, resulting in wave crests falling forward at high velocity. These dangerous 

shallow water waves are well-known to crews sailing regularly in the area.  

 

The environmental conditions determined by Deltares were modelled accurately at a scale of 1:63 

by MARIN at its unique model testing facilities. MARIN prepared a test model of an Ultra Large 

Container Ship like the MSC Zoe at this scale. MARIN also did extensive calculations and simulations 

and talked to nautical specialists who have sailed containerships in this area. 

 

Based on these investigations MARIN came to the conclusion that the following four phenomena 

together could have led to the loss of the containers above the Wadden Islands: 

 

1. 60 metre-wide containerships like the MSC Zoe are very stable; When a force is applied to them 

they want to return to their upright equilibrium position quickly.  This results in a short natural 

period during which the ship starts to roll as it is brought into motion by an external force. For the 

present generation of ultra large containerships this natural period can be between 15 and 20 

seconds, close to the wave periods that occur above the Wadden Islands during northwesterly 

storms. As a result, roll resonance can occur, causing heeling angles of up to 16 degrees. So, 

although they are stable, these large containerships can roll steeply. This causes large accelerations 

and forces being applied to the containers that can exceed safe design values.    

 

2. In these beam waves, the ship does not only roll from side to side, but also heaves up and down 

many vertical metres. With a large draft of around 12 metres in a water depth of only 21 metres, 

there is very limited under keel clearance between the ship and the seabed: less than 10 metres. 

As a result of the combined rolling and heaving, a wide ship with a large draft can touch the seabed. 



When this happens, shocks and vibrations can occur in the ship, containers and lashings. The 

lashings can fail as a result. 

 

3. In the very shallow water above the Wadden Islands, breaking waves can hit the side of the ship, 

resulting in a large upward jet of water reaching the containers, which are 20 to 40 metres above the 

surface of the sea. 

This is called ‘green water’, as it is massive sea water, not just white foam in the wind. This massive 

green water hits the bottom and the side of the containers. These can become damaged as a result, 

but complete stacks of containers can also be pushed over like dominos. If MARIN compares the 

locations on the ship where green water impacts are observed with the damaged rows of containers 

on the ship, it is probable that green water impacts played a role in the loss of the containers.   

 

4. Finally: the hull of the ship was also hit by breaking waves. This can result in vibrations throughout 

the ship, damaging containers and lashings. To prevent this type of disaster from occurring in the 

future, it is important to look further to other ship types and sizes that sail this busy area. The same 

four phenomena will occur for smaller ships, but their sensitivity will be different as will be the 

limiting weather conditions for safe operations.  Bas Buchner, president at MARIN: ‘Based on the 

annual traffic above the Wadden Islands, MARIN has advised the Ministry of Infrastructure and 

Water Management to conduct further investigations of three ship types: ultra large containerships 

with lengths of up to 400 metres, like the MSC ZOE, a shorter and narrower Panamax, nearly 300 

metres long, and a smaller container feeder with a length of 160 metres. The importance of testing 

smaller ships was underscored when the feeder ‘Rauma’ lost seven containers on February 11th 

2020. The goal of the present MARIN investigation is that these ships and their crews and cargos may 

also sail safely in this Particularly Sensitive Sea Area, as well as the prevention of container loss. 

We’re doing this for the shallow southerly route directly above the Wadden Islands, as well as the 

deeper more northerly route. Based on these results the government can determine what policy is 

required: advice to ships from the Coast Guard, or closing an entire route under certain conditions. 

MARIN will share these results as soon as it completes its extensive investigations, because we want 

to contribute to cleaner and safer oceans.’ 

 

Note: the report of the Dutch Safety Board, the international report and MARIN’s report can be 

found at: 

https://www.onderzoeksraad.nl/en/page/13223/safe-container-transport-north-of-the-wadden-

islands.-lessons-learned  

 

About MARIN 

MARIN (Maritime Research Institute Netherlands) is an independent research institute for the 

worldwide maritime sector, society and governments. With our modern calculation techniques, test 

facilities, simulators and measurements at sea, we are working on our mission: cleaner, safer and 

smarter ships and the sustainable use of the sea. MARIN employs 400 people and is the largest 

independent research institute worldwide. 

 

About Deltares 

Deltares is an independent institute for applied research in the field of water and subsurface. 

Throughout the world, we work on smart solutions, innovations and applications for people, 

environment and society. Our main focus is on deltas, coastal regions and river basins. Managing 

these densely populated and vulnerable areas is complex, which is why we work closely with 

governments, businesses, other research institutes and universities at home and abroad. Our motto 

is Enabling Delta Life. As an applied research institute, the success of Deltares can be measured in 
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the extent to which our expert knowledge can be used in and for society. For Deltares the quality of 

our expertise and advice comes first. 

 

 

More information 

 Esther Germanus, corporate communication MARIN: communicatie@marin.nl or M: +31 (0)6 29 

72 17 43. 

 Mariska van Gelderen, corporate communication Deltares: mariska.vangelderen@deltares.nl or 

M: +31 (0)6 13 67 13 70. 

 

Visuals 

Video: New insights MSC Zoe in shallow water require further action preventing future container 

loss: https://vimeo.com/433624626  

Photo: Scale models of large containership, panamax en feeder in test basin at MARIN.  
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