
SCIENTIFIC CORRESPONDENCE

German Bight storms analysed
SIR — In the debate concerning climate
change due to increasing emissions of
radiatively active gases into the atmos-
phere, many people are concerned about
the possibility of an intensification of
extratropical storms. Even though the
International Panel on Climate Change1

took a cautious stand in this matter be-

cause of lack of evidence, a mixture of
indirect evidence and misleading scientific
statements has created substantial unease
in the  public. 

Reports have been presented to the
North Sea offshore oil industry about
extreme waves, higher than ever pre-
viously observed. Two workshops "Cli-
mate Trends and Future Offshore Design
and Operation Criteria" in Reykjavik
(29–30 March 1993) and Bergen (30
November–1 December 1992) were held
in which the Norwegian Weather Service
brought together people from the oil
industry , certifying agencies and scientists
to discuss whether the wave and storm
climate is in fact worsening. No definitive
answers emerged — it is not possible to
tell whether the extremes had become
worse or if reporting systems have im-
proved. The insurance industry has or-
ganized meetings with scientists because
of the increased number of claims for
storm-related damage. Newspapers in
northern Europe were full of speculation
about the enhanced threat of extratropical
storms in the early part of 1993. 

To ascertain whether the storminess
really had worsened, a systematic analysis
was begun at the Seewetteramt Hamburg.
Identification of a trend in climatic data
requires long and homogeneous time
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series , but homogeneous daily time series
of wind for studying extreme events are
rarely available because of changing pro-
cedures in observing, reporting or ana-
lysing the wind. The geostrophic wind
(blowing parallel to isobars and represen-
ting the first-order approximation of the
real wind) computed from pressure read-

ings from a few stations
can he regarded as a proxy
for the real wind. From this
model, annual frequency
distributions of daily wind
can he obtained for periods

 of 100 and more years. Any
trend in the wind statistics
will he reflected in these
geostrophic wind statistics.

We applied this approach
to the German Bight, in the
southeast part of the North
Sea, where three stations
have reported air pressure
since 1876 (Fig. 1). The re-
sulting time series of the 1
10 and 50% percentiles of
the annual distributions of
geostrophic wind speeds
(Fig. 2) stayed remarkably
stationary, showing that this
storm statistic has not
changed in the German
Bight in the past 100 years.

An alternative, and
potentially more convinc-

ing, analysis would be to examine the
historical weather maps and count the
number of storms with a core pressure
below certain thresholds. Such an analysis
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FIG. 2 Time series of the 1, 10 and 50%
percentiles derived from annual distributions
of daily geostrophic wind speeds in the
German Bight. (The p 'percentile' of a dis-
tribution X is the number x, such that the prob-
ability of observing X > x is p. Thus, the
1% percentile, derived from an annual en-
semble of 365 samples, represents the mini-
mum of the 3–4 largest observations.) Solid
lines, annual average; broken lines, 30-year
low pass.

FIG. 1. Location of the meteorological stations from which
pressure readings have been used to estimate geostro-
phic wind speed in the German Bight from 1876 to 1989.

has been done, revealing a substantial
increase in the number of severe storms in
the North Atlantic area 2. The problem
with this approach is that it cannot dis-
tinguish whether changes are 'real'
or whether they result from the ever-
increasing quality of the operational
analyses arising from more and better
observations, more powerful diagnostic
tools and other improvements in the
monitoring of the state of the tropo-
sphere. A more detailed mapping of
the pressure distribution, however, auto-
matically yields deeper lows. On the other
hand, the long time-series of pressure
readings suffers from no substantial
inhomogeneities because the measuring
instruments (mercury barometers) and
reading methods have remained un-
changed for more than 100 years.
Heiner Schmidt

Seewetteramt Hamburg,
20359 Hamburg, Germany
Hans von Storch

Max Planck Institut für Meteorologie,
Bundesstraße 55,
20146 Hamburg, Germany

1. Houghton, J.T., Jenkins, G. J. & Ephraurns. J.J. (eds)
Climate Change. The IPCC Seientific Assessment
(Cambridge University Press, 1990)

2. Schinke,H. Wiss. Z. Humboldt-Univ. Berl. 41, 17–28
(1992).

791

50 %

10 %

1 %

40

30

20

10

0
1870 1910 1950 1990

Year

W
in

d 
sp

ee
d 

(m
 s

–1
)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


