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Overtopping of a seawall in Lincolnshire for present and
future climate conditions
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Courtesy J. Sutherland
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Scenario of future changes in the annual 90%-percentile
of total significant wave height

Difference (2xC02 minus Control)

10% exceedence values of total slg. wave helghts (m)

From WASA (1998)
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Frequently estimates are based on
only one scenario and/or

“onlv one realization of that scenario

'ble estimate of long-term variability missing
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Frequently estimates are based on
only one scenario and/or

“onlv one realization of that scenario

lable estimate of long-term variability missing

Need of ensemble simulations
Need of reliable estimate of long-term natural
variability




Approach for the North Sea




1. Natural variability




CEP Global Reanalyses ( 210 km x 210.km)
1958 - 2002 —
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o 2| 2438 25.17 2596| 24.05 2521 26.37| 712 749 7.86| 641 6.77 7.13
¥, 5| 25.86 27.28 28.70| 25.75 27.64 2953 7.84 844 9.04 6.93 754 8.15
- 25 28.44 31.33 34.22| 28.09 32.77 37.45| 899 1035 11.71| 7.52 9.21 10.90
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2, 5, and 25-year return values with 90% Confidence limits based on 1000 Monte
Carlo simulations.




Wind speed at two buoys
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end of extreme event characteristics for total sig. wave height
1958-2002 from HIPOCAS hindcast

Trend Hs: Intensity of events
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2. Scenarios / Ensembles




~ Global Climate Model (HadAM3) -
“ IPCC A2 SRES Scenario
(1961-1990 / 2071-2100)

I

Regional
Climate Models: Storm Surge
Model for

- CLM the North Sea:
- REMO
- HIRHAM - TRIM 3D
- RCAO

Ensemble simulations within the European Project PRUDENCE
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- REMO
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Ensemble simulations within the European Project PRUDENCE




Difference scenario-control (color) and mean control conditions (contours)

for extreme wind speed conditions (CLM)
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Difference scenario-control (color) and mean control conditions (contours)
for extreme wind speed conditions (CLM)

Avg. annual 99%e-ile [m/s] Number of events above 99%-ile
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Difference scenario-control (color) and mean control conditions (contours)
for extreme sig. wave heights (WAM)..
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Difference scenario-control (color) and mean control conditions (contours)
for extreme sig. wave heights (WAM)

Number of events above 99%-ile

Avg. annual 99%-ile [m]
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So far only one ensemble member




A 99,5%-ile of surge [m ]
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SO far uncertainties due to different RCMs

Different GCMs?




10-yr runn'i'rm.NAO index (a) ensemble means of GHG runs and (b)

ensemble means of GHG+SUL runs
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Summary and Conclusions

lysis of high resolution hindcast shows increase in extreme wave
P events for 1958-2002

Future scenarios suggest an increase in extreme wave events
south of about 55 N

Uncertainties associated with the response of extra-tropical
circulation in different climate models are high

Results for future North Sea wind, wave, storm surge climate
represent a consistent and plausible, but not
necessarily likely future development




RESERVE




‘RCAO VLT
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