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Executive Summary 
 

Marine air temperature measurements made by Voluntary Observing Ships 
have been used in a new dataset of daily air temperatures and other marine 
meteorological variables currently under development at the National 
Oceanography Centre, Southampton. This dataset shows that the air 
temperature over the seas near the UK (7W:3E and 50N:60N) has risen over 
the period 1970 to 2004 at a similar rate to the Central England Temperature 
(CET, Parker et al., 1992). However, there are strong regional variations in 
the linear warming trend over UK territorial waters. Marine air temperatures 
have risen faster than CET in the Eastern English Channel and across the 
whole of the North Sea. The Scottish Continental Shelf and North-West 
Approaches have seen a slower rise than CET and the Irish Sea, South-West 
Approaches and the Western Channel have seen marine air temperature 
increasing at a comparable rate to CET. Marine air temperature spatial 
gradients are thus increasing in the Northern North Sea. 
 
Due to a decline in the number of reports from Voluntary Observing Ships our 
confidence in the estimates of marine air temperature has decreased over the 
last decade, both in UK waters and globally. 
 
Sea surface temperature linear trends within UK Coastal Waters are broadly 
similar to marine air temperature in both magnitude and spatial pattern. 

 
Level of Confidence  
 
High  
 
Key sources of Information 
 

Parker, D.E., T.P. Legg, and C.K. Folland, 1992: A new daily Central   
England Temperature Series, 1772-1991. Int. J. Clim., Vol 12, p317-342 
 
Also see Supporting Evidence 
 

http://www.mccip.org.uk/arc/glossary.htm
http://www.mccip.org.uk/arc/glossary.htm


 Supporting Evidence 
 

Marine air temperature over the ocean is measured from ships, buoys and 
marine platforms. Air temperature is not currently retrievable from satellites. 
The Hadley Centre produce 5˚ datasets of marine air temperature (MOHMAT, 
HadMAT1 & HadNAT2, Parker et al., 1995; Rayner et al., 2003; Hill et al., in 
preparation). This spatial resolution is not sufficient to show details of the 
spatial variability in air temperature near the UK, so here we use marine air 
temperature from a new dataset under development at the National 
Oceanography Centre, Southampton, which presents daily air temperatures 
on a 1˚ grid (although the true spatial resolution is somewhat coarser than 1˚). 
Confidence in the new dataset is gained through agreement with the well-
established Central England Temperature timeseries (CET, Parker et al. 
1992, panel lower right, red line) and through similarities with the Met Office 
datasets (panel lower left).  
 

 
Adjustments have been applied to the marine air temperature to account for 
spurious daytime heating (Berry et al., 2004). This allows us to use daytime 
observations. In contrast the MetOffice datasets use night-time marine air 
temperature observations only. 
Although relying on Voluntary Observing Ships (VOS) for information on 
marine air temperature we note that the number of observations collected, in 
UK waters and globally, has declined in recent years. Uncertainty in marine 
air temperature fields near the UK has increased by approximately 50% since 
the mid-1990s. 



 
Please acknowledge this document as: Kent, E., Berry, D. and Hill, J. (2006). Impacts of 
Climate Change on Marine Air Temperature in Marine Climate Change Impacts Annual 
Report Card 2006 (Eds. Buckley, P.J, Dye, S.R. and Baxter, J.M), Online Summary 
Reports, MCCIP, Lowestoft, www.mccip.org.uk
 
References  

Berry, D. I., E. C. Kent and P. K. Taylor, (2004). An analytical model of 
heating errors in marine air temperatures from ships, J. Atmos. Ocean. 
Tech., 21(8), 1198 - 1215. 

 
Hill, J.G.T., Brohan, P.B., Rayner, N.A., Kennedy, J., Parker, D.E., Kent, E.C., 

Berry, D.I. and Tett, S.F.B. (In Preparation) Is night-time marine air 
temperature a better measure of global climate change than sea surface 
temperature 

 
Kent, E.C. and D. I. Berry, (2005). ICOADS Data Quality Version 1, 

Unpublished Document, 42pp. [available from 
http://www.noc.soton.ac.uk/JRD/MET/noindex/JGS/icoads_quality_v1.pd
f] 

 
Parker, D. E. and Folland, C. K. and Jackson, M. (1995) Marine surface 

temperature: observed variations and data requirements, Clim. Change, 
31, 559 – 600 

 
Rayner, N. A., D. E. Parker, E. B. Horton, C. K. Folland, L. V. Alexander, D. P. 

Rowell, E. C. Kent and A. Kaplan (2003). Global Analyses of SST, Sea 
Ice and Night Marine Air Temperature Since the Late 19th Century, 
Journal of Geophysical Research 108(D14), DOI: 
4407,10.1029/2002JD002670 

 
 

http://www.mccip.org.uk/
http://www.noc.soton.ac.uk/JRD/MET/noindex/JGS/icoads_quality_v1.pdf
http://www.noc.soton.ac.uk/JRD/MET/noindex/JGS/icoads_quality_v1.pdf

	IMPACTS OF CLIMATE CHANGE ON MARINE AIR TEMPERATURE
	Elizabeth Kent, David Berry 1 and Julian Hill2
	2 Meteorological Office
	Executive Summary

	Level of Confidence 
	Key sources of Information



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


