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Introduction 

• The analysis of the observational record 

- the storm climate 

- the wave climate 

• Hindcast experiments with the W AM wave ...... 

• Conclusions 



WASAaims: 

• Reconstruction of the storm and wave climate in the Northeast Allalmr 
and adjacent seas in the 20th century. 

• Construction of the future perspectives of the storm and wave c ...... 
in the 21st century 

Two central questions: 

• Is the storm climate in the past 100 years consistent with the ootiell! ef 
intensifying or more frequently forming storms in the NortbeMt Atfan.. 
tic and adjacent seas? 

• How was I might be the response of the wave field and the storm ssge 
statistics to the past I possible future changes in the storm climate aad 
other atmospheric features? 

Strategy: 

• examine long, homogeneous observational data series 

• analyse extended hindcast experiments with wave models 

• use the output of climate change scenario experiments to prepare 
scenarios for possible future wave climates. 



Figure 7: Ratio of synoptic scale standard deviation of air pressure variations in winter (DJF) 
as derived from DNMI analysis in the decade 1984-93 and in the decade 1964-73. The area 
"A" south of70° N and east of20°W is marked. 
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Figure 11: Storm count in the area. between 70°N to 50° N and east of20°W (see Figure 7) in 
tlle DNMI data in DJF for different multi-year intervals. The storms a.re sorted after the core 
value z of the 1000 ltPa. level in meters. The pressure in mb is a.pproxima.tely z/8 + 1000. 
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F�giine 1: Time series of percentiles of geostrophic wind speed over Denmark. 1Jn#s: m/s. 
Percentiles of geostrophlc wind spefld over Denmark 
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.E'igurP :J: Time serie:; of percentiles of 2-J-hour pressure tewlenc1es Ol'N Denmark l' nits: V. l 
liPa/S lus. 
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Figure &: ScatteTdiagram of sta�ion-mean wind speed and geostrophic wind speed over Den
mark. 

Observed vs. calculated wind 
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Figurt> :!: Time senes of number of daily geostroph1c wind speeds exceeding 25 m/s. dern-ed 
from thl:.' triangle Goteborg- ·Visby-Luml in Southern Sweden. Tlie solid line represent::; a low
pass filtn. 
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Figure 4: Time ::;eries of the annual mean of the sea le1·el reported by the ( 'uxha1·en (German 
Bight) tide gauge (top), and the time series of various percentiles ( l�L>'X:.10% . .  )0'/f. U0'/7. 
95%, 99% from bottom to top) of sea le�·el relati1·e to rhe annual mean ( l>otrom). l'uits: r1JJ 
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Figure 9: Percentile--percenille pk>t of sta.tio111: mea.n wind speed and geostrophic wind speed for 
tb:e Da.nisb t�e, derived from 5 years of cfaily data. 

pp-plot of observed vs. calculated wind 
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Figure 5: Time series of 1%. 5%. 10%. 25% and :i0% percentiles of the <HJI111al wave height 
cli::;tribution at Ocean Weather .Station JI. Fnits: m. 
i 'pdated from HA.SA ( l!J94j. 
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Figure 15: Time series of 1 %, 10% all<l 50% percentiles of the annual wave height distribution 
in an area west of lrela11d ( l{f' - 20" W, -50" - 5.5° N) derived from operational shiprouting maps 

preparerl by KNJtll. U11its: m., 
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Figure 10: An example of a FNOC wind field. 
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Fig.ur:e 13: Analysis of pa.ired observations of geostrophically derived wind speeds and PBLM
generat.ed winds. The frequency distribution for the geostrophically derived wind speeds and for 
th.e PBLM derived winds are labelled "distribution of". The "bias" ist the difference between 
tlie ma.n geostropb.iically derived wind speed, conditional upon a PBLM wind speed given at 
tlle h:orizo1T1JtaJ axis, amid the specifj.ed PBLM wind speed. "SI" is the (conditional) coefficient 
of v�i'Oitio1!1: (s:ta!lbd:Md deviation devided by the mean). 
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WAW/FNOC PBL� wi.nds: BILBAO, Hs(m) 
TH!l'i LINE: MODEL / GROSS LINE: BUOY 
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Figl!llre 12: Monthly percentiles of significant wave height at the location of Statfjord/Gtt.lliaks fo:c t.be years 1980 to 1982. The dotted line represents the observed wave heights, and tile diasbied lime t;he hindcasted. wave heights. 
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Summary 

The results obtained so far are: 

• The storm climate in the near-coastal areas of Northwest Eunpe m 
not systematically worsened in the past century. 

There is considerable natural variability on the decadal tiJlle scale. 

• The statistics of sig. wa•e height in the Northeast Atlantic a UJBleir
gooe a steady increase in the last 30 years. 
Upper.,.._ estiJDates are: 2 - 3 cm/year r� the 50% and 
3 - 4 aB/yar k tlte 10'*1 anual percentile. 



Figure 12: Monthly percentiles of signmcant wave height at the location of Statfjord/Gullfalcs for the years 1980 to 1982. The dotted line represents the observed wave heights, and the 
dashed line the hiDdcasted wave heights. 
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