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7.1. McMurdo Station

The Antarctic “ozone hole” in the austral fall of 2003 was one of the largest on record; its size peaked at
about 28 million square kilometers in September. However, the size decreased faster than in many of the
previous years. UV levels between October and December 2003 observed at McMurdo were equal or
smaller than the long-term average, with few exceptions. For example, relatively high UV levels

(UV Index = 5.8) were observed on 12/8/03 when a pocket of ozone depleted air moved over McMurdo at
a time when the 2003 ozone hole had already disappeared.

Figure 7.1.1 shows total column ozone at McMurdo Station measured by TOMS. Ozone levels were
comparatively low in September 2003. During October and November, they oscillated around the long-
term mean. Particularly low ozone values were observed on 10/30/03, 11/22/03, and 12/8/03.
Comparatively high values occurred on 10/7/03, 10/23/03, and 11/5/03. The variation of irradiance at
300 nm (Figure 7.1.2) and of erythemal noon-time irradiance (Figure 7.1.3) anticorrelated with total
column ozone, as expected, and exhibited distinct peaks on 11/22/03 and 12/8/03. The same pattern can
also be seen in the plots of daily DNA dose (Figure 7.1.4) and daily erythemal dose (Figure 7.1.5).

Radiation in the visible is only marginally affected by total ozone. Daily doses in the visible measured
under cloudless skies during the Volume 13 period should therefore be similar to historical observations.
Yet Figure 7.1.6 suggest that daily doses in the 400-600 nm wavelength range were about 10-15% lower in
2003 compared to the envelope formed by clear-sky observations from years prior to 2003. The reason is
related to the collector upgrade performed during the site visit in January 2000 (see Volume 10 and 11
Operations Reports). Before the modification, the instrument’s angular response exhibited an azimuth
asymmetry that was most pronounced when the sun was in the North. Noon-time measurements in the
visible were overestimated by about 5-10%. This also affected daily doses due to the large contribution of
measurements taken around solar noon to the daily integral. The collector upgrade removed the azimuth
asymmetry, but slightly increased the average cosine error. Measurements taken after the collector upgrade
tend to be low by 3-5%. The diffuser modification therefore introduced a step-change of about 8-15% in
time series of “visible” solar data. Measurements in the UV are less affected by this problem as the
contribution of the direct solar beam to global irradiance is comparatively small in the UV. We estimate
the step change in biologically weighted data to be less than 5%. The effect of the collector modification on
solar data is described in more detail in the introduction to Section 5. We are planning to reprocess our
entire data set to remove step changes and improve overall data accuracy. See Bernhard et al. (2003) and
http://www.biospherical.com/nsf/Version2/Version2.asp for details.

On 11/23/03, a partial solar eclipse was visible in Antarctica. At McMurdo, the moon started to block the
sun at 22:09 UT. The time of maximum eclipse was 23:07, when approximately 77% of the sun's disk was
blocked. Radiation levels during this time were 20% of the levels observed before the eclipse's start. Some
of the reduction can also be associated with changes in cloud cover.
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Figure 7.1.1. Total column ozone in McMurdo. TOMS/Earth Probe measurements from 2003 are
contrasted with ozone data from the years 1991-2002 recorded by TOMS /Nimbus-7(1991-1993), TOMS/
Meteor-3 (1993-1994), NOAA/TOVS (1995-1996), and TOMS/Earth Probe (1997-2002) satellites.
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Figure 7.1.2. Noontime integrated spectral UV irradiance (298.51 - 303.03 nm) at McMurdo.
Measurements from 2003 (squares) are contrasted with individual data points and the average of

measurements taken between 1991 and 2002.
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Erythemal Irradiance (uW/cm?)

Figure 7.1.3. Erythemally (CIE) weighted irradiance at McMurdo. Measurements from 2003 (squares) are
contrasted with individual data points and the average of measurements taken between 1991 and 2002.

DNA-weighted Daily Dose (kJ/m?)

Figure 7.1.4. Daily DNA-weighted dose for McMurdo. Volume 13 measurements from 2003 and 2004 are
contrasted with individual data points and the average of measurements taken between 1991 and 2002.
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Figure 7.1.5. Daily erythemal dose for McMurdo. Volume 13 measurements from 2003 and 2004 are
contrasted with individual data points and the average of measurements taken between 1991 and 2002.
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Figure 7.1.6. Daily irradiation of the 400-600 nm band for McMurdo. Volume 13 measurements from
2003 and 2004 are contrasted with individual data points and the average of measurements taken between
1991 and 2002.

BIOSPHERICAL INSTRUMENTS INC. PAGE 7-5



	7.1.  McMurdo Station


<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


