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Introduction

- The analysis of the observational record
- the storm climate
- the wave climate

- Hindcast experiments with the WAM wave madel

« Conclusions



WASA aims:

» Reconstruction of the storm and wave climate in the Northeast Atlangic
and adjacent seas in the 20th century.

« Construction of the future perspectives of the storm and wave climate
in the 21st century

Two central questions:

« Is the storm climate in the past 100 years consistent with the netior of
intensifying or more frequently forming storms in the Nortbeast Atlan-
tic and adjacent seas?

- How was / might be the response of the wave field and the storm susge
statistics to the past / possible future changes in the storm climate and
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 of T0° N and east of 20° W is marked.
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Figure 11: Storm count in the area between 70°N to 50° N and east of 20° W (see Figure 7) in
the DNMTI data in DJF for different multi-year intervals. The storms are sorted after the core
value z of the 1000 hPa level in meters. The pressure in mb is approximately z/8 + 1000.
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Figure 1: Time series of percentiles of geostrophic wind speed over Denmark. Units: m/s.
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Figure 3: Time series of percentiles of 24-hour pressure tendencies over Denmark Units: 0.1
hPa/3 hrs.
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Figure 8: Scatterdiagram of station-mean wind speed and geostrophic wind speed over Den-
mark. : _ .
Observed vs. calculated wind
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Figure 2: Time series of number of daily geostrophic wind speeds exceeding 23 m/s. derived

from the criangle Géteborg-Visby-Lund in Southern Sweden. The solid line represents a low-
pass filter.
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Figure 4: Time series of the annual mean of the sea level reported by the (‘uxhaven ((secman
Bight) tide gauge (top), and the time series of various percentiles (1'%.3%. 10%. 50%. 907
95%, Y9% from bottom to top) of sea level relative to the annual mean (bottom). Units: ¢
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Figure 9: Percentile-percentile plot of statior mean wind speed and geostrophic wind speed for
the Danish triangle, derived from 5 years of daily data.
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Figure 5: Time series of 1%. 3%. 10%. 25% and 50% percentiles of the annual wave height
distribution at Ocean Weather Station M. Units: m.
pdated from WASA (1994).
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Figure 6: Time series of 1%, 10% and 50% percentiles of the annual wave height distributios
in an area west of Ireland (10° - 20° W, 50° - 55° N) derived from operational shiprouting maps
prepared by KNMI. Units: m.
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Figure 10: An example of a FNOC wind field.
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Figure 13: Analysis of paired observations of geostrophically derived wind speeds and PBLM-
generated winds. The frequency distribution for the geostrophically derived wind speeds and for
the PBLM derived winds are labelled “distribution of”. The “bias” ist the difference between
the man geostrophically derived wind speed, conditional upon a PBLM wind speed given at
the horizomtal axis, and the specified PBLM wind speed. “SI” is the (conditional) coefficient
of variation (standard deviation devided by the mean).
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WASA fine grid
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WAM/FNOC PBLM winds: BILBAO, Hs(m)
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- Figure 12: Monthly percentiles of significant wave beight at the location of S t;tﬁord/ Gullfaks
for the years 1980 to 1982. The dotted line represents the observed wave heights, and the
dashed line the hindcasted wave heights. .
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Summary

The results obtained so far are:

«» The storm climate in the near-coastal areas of Northwest Eurape has
not systematically worsened in the past century.

There is considerable natural variability on the decadal time scale.

- The statistics of sig. wave height in the Northeast Atlantic has under-
gone a steady increase in the last 30 years.

Upper bound estimates are: 2 - 3 cm/year for the 50% and
3 - 4 em/year for the 10% anual percentile.
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Figure 12: Monthly percentiles of significant wave hejgbt at the location of Statfijord/Gullfaks
~ for the years 1980 to 1982. The dotted line represents the observed wave heights, and the

dashed line the hindcasted wave heights.
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Fig.2: Wind direction comparison. FNOC (PBLM Data)
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