
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Nov 08, 2017

Coastal Erosion and Flooding Hazards on the North Sea Coast at Thyboron, Denmark

Sørensen , Per; Sørensen, Carlo Sass; Nielsen, Peter; Ciocan, Radu; Knudsen, Per

Publication date:
2016

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Sørensen , P., Sørensen, C. S., Nielsen, P., Ciocan, R., & Knudsen, P. (2016). Coastal Erosion and Flooding
Hazards on the North Sea Coast at Thyboron, Denmark. Poster session presented at International Coastal
Symposium 2016, Sydney, Australia.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43257357?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/coastal-erosion-and-flooding-hazards-on-the-north-sea-coast-at-thyboron-denmark(5959d057-0744-4afb-a018-bab626eb51c2).html


COASTAL EROSION AND FLOODING HAZARDS 

ON THE NORTH SEA COAST AT THYBORON, DENMARK 

Per Sorensen 1, Carlo Sorensen 1,2, Peter Nielsen 3, Radu Ciocan 1, Per Knudsen 2 

1    Danish Coastal Authority, Coast & Climate, Lemvig, Denmark (pso@kyst.dk; rci@kyst.dk)  

2    DTU Space, Geodesy, Lyngby,  Denmark (carlos@space.dtu.dk; pk@space.dtu.dk)   

3    The University of Queensland, School of Civil Engineering, St Lucia, Australia (p.nielsen@uq.edu.au)  

Figure 1. The Danish North Sea coast at Thyboron, the channel, and the flood tidal delta inside the Lim Fiord. 

INTRODUCTION 

Since a breach of the coastal barrier in 1862, the Thyboron Channel 

connecting the North Sea and the Lim Fiord has been artificially 

maintained by construction of breakwaters and groins on the North 

Sea coast and inside the channel, respectively. Sand nourishment 

schemes have since the 1980s counteracted the natural erosion in the 

upper profile on the North Sea coast where the alongshore sediment 

transport converges towards the channel and deposits up to 1 million 

m3/y on the flood tidal delta inside the fiord, Figure 1. 

Figure 2. Small sandy barriers (green) 

provide safety. In black is the safety line. 

Flood prone areas in red and yellow. 

Figure 3. Coastal profile evolution, 1900-2015. The upper profile 

from -6 m DVR90 has been sand nourished since the late 1980’s 

Profile line shown in Figure 2. 

COASTAL EROSION HAZARDS 

The open coast still experiences net erosion in the lower parts of the 

profile, and Figure 2 shows the narrow sandy barrier which protects 

Thyboron from getting flooded.  Each year the barriers on each side of 

the channel are is nourished with 500,000 m3 of sand on average. This 

volume is sufficient to stop the retreat of the upper profile to -6 m 

DVR90. However, this amount has to be increased by 20 % until 2050 

as the coastal steepening continues, Figure 3, to counteract the 

increased sand depletion of the upper profile. 

     In the navigation channel, the deeper part is expected to shift 

further eastward following the trend from 1958 to 2005. The 

navigation channel, which already has to be extensively dredged 

today, will experience an increased need for dredging ahead. 

Figure 4. Heights of storm surge levels above 150 cm DVR90 at 

Thyboron Harbor tide gauge since 1935. Gauge position in Figure 1. 

Figure 5. Potential flooding extent from a storm surge at Thyboron Harbor with a return 

period of 50 years in 2016 (left) and in 2060 including sea level rise and land subsidence. 

Figure 6. Technically preferred  management option: extending a groin to at 

breakwater (left) and an alternative management option with a sluice. 

COASTAL FLOODING HAZARDS 

The cross-sectional area of the channel is out of equilibrium with the tidal prism and increases; leading to more 

extreme storm surge levels inside the fiord, Figure 4. Furthermore, the town of Thyboron experiences a 

differentiated net land subsidence of 2-8 mm/y. The increased cross-section, land subsidence and climate changes 

together will increase the future flood risk in Thyboron significantly, Figure 5. 

 

THE FUTURE  

Eight different options to manage the erosion and flooding hazards in the future have been analyzed. The technically 

preferred option is to extend of one of the groins to reduce the cross-sectional area to reduce the net erosion rates on 

the barriers, to limit storm surge water levels, and to makes it easier to enter the navigation channel. A sluice 

solution has also been analyzed due mainly to environmental issues, Figure 6. A more detailed analysis work is still 

necessary, however, in order to effectively deal with the combined erosion and flood hazard challenges and to 

decide upon  the optimal solution for the future protection of Thyboron and the Lim Fiord barriers. 
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