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Motivation and background 
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Observations and data flow

• Observations from 23 sea-level 
stations operated by the 
Norwegian Mapping Authority

• Data are transferred in real-time 
to MET Norway

• Forecasts are corrected for 
slowly varying mean errors by 
use of the observations
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Observations and data flow

• The forecasts are monitored by 
METs marine forecasting centre 
in Bergen

• Forecasts are published at 
Norwegian Mapping Authoritys 
web page, www.sehavniva.no

• When threshold alert levels are 
exceeded high water-level 
warnings are sent to responsible 
national authorities
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Warning levels for high water-level 

• Yellow warning - ~1 year return period
Consequences: Local flooding and risk of minor damage to
infrastructure and buildings in the coastal zone.
Actions: Pay attention. 
Orange warning - ~5 years return period
Consequences: Flooding and risk of moderate damage to
infrastructure and buildings in the coastal zone.
Actions: Be prepared. National authorities receives the warning 
by email.

• Red warning - ~20 years return period
Consequences: Flooding and risk of severe damage to 
infrastructure and buildings in the coastal zone.
Actions: Secure lifes and values. National authorities receives the 
warning by email and are obliged to confirm reception. 
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The deterministic model

• ROMS (Regional Ocean Modeling 
System) as numerical solver

• 4km horizontal resolution
• Run in barotropic mode (2D)
• Forecast length +120h
• Run twice daily (00 and 12 UTC)
• Forced by ECMWF high 

resolution deterministic model
• MSLP and windstress
• Inverse barometric effect (IB) on 

vertical boundaries
• Sponge layer along boundaries to 

reduce reflections of waves
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Ensemble forecasting system

• Same model setup as deterministic system
• Run twice daily (00 and 12 UTC)
• 50 + 1 members for storm surge model
• Use all 50 + 1 members of ECMWF EPS as atmospheric 

forcing
• Forecasts are corrected using the latest observations on coastal 

stations (same for the deterministic storm surge model)
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A graphical support system for issuing 
forecasts of high water-level
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A graphical support system for issuing 
forecasts of high water-level
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Example of warning: Thursday around noon high water level is expected, with 35-40 cm 
above the values in the tide table. For more information, see havniva.no
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Forecast verification based on data for
1 October 2017 -  30 April 2018
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Storm surge only (no tides in observations)
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Forecast verification based on data for
1 October 2017 -  30 April 2018
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Rank histograms

15
Noise with 3 cm std added to ensemble members to account for 
observation errors.
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Reliability diagram (|ᵟ| > 0.25 m) 
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Summary and concluding remarks
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• The system is very useful for the forecasters
• First season shows promising results
• Need to validate the system for several seasons
• Plan to make results from the ensemble system available for 

the public at the Norwegian Mapping Authority web page


