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Introduction

+ Anthropogenic emission of atmospheric pollutants in East Asian countries + In-situ air-quality monitoring data “ Meteorological data
- Impact on the atmospheric environment on regional and intercontinental scales - NO, (ML9841A, Teledyne Instruments), SO, (ML9850, Teledyne Ins.), - Using FNL data (ftp://www.arl.noaa.gov/pub/archives/fnl)
- Atmospheric gaseous pollutants (e.g. SO,) transported from the Asian continent CO (ML9830, Teledyne Ins.), O, (ML9812, Teledyne Ins.), - Synoptic conditions (mean sea-level pressure charts with wind
- Asian dust storms containing a toxic mixture of heavy metals and carcinogens PM10 (B-ray PM10, FH62C 14, Thermo Anderson) vector at 850 hPa)
- Accumulated as the clouds pass over Chinese industrial and metropolitan areas - Obtained at the Korea Global Atmosphere Watch Observatory - Air-mass backward trajectories using HYSPLIT-4 model
< SO, is an important trace species in the atmosphere (Chin and Jacob, 1996) (KGAWO) (36.7° N, 127.5° E) from 20 May to 9 June 2005 (http://www.arl.noaa.gov/ready/hysplit4.html)
- Released as a result of anthropogenic and natural phenomena + Ground-based MAX-DOAS data « Satellite instrument SCIAMACHY data
- Damage to ecosystems and related formation of sulfate aerosols - Multi-AXis Differential Optical Absorption Spectrometer system: (SCanning Imaging Absorption Spectrometer for Atmospheric CHartograth)
— human respiratory morbidity and mortality USB2000 spectrograph (OceanOptics) ‘ - Eight channel spectrometer (240 — 2400 nm)
- Most of lower stratospheric sulfate aerosol is of anthropogenic origin Czerny-Turner type 1/f=4 onboard ENVISAT satellite launched
— a cooling effect on the Earth’s surface (Myhare et al., 2004) 2400 gr/mm grating, | in a sun-synchronous orbit in 2002
op ft rt and th ional budaet of anth i nit d sulf CCD detector (2048 pixels), - Several atmospheric trace gases can be
* Processes of transport and the regional budget of anthropogenic nitrogen and sulfur spectral coverage 289 - 431 nm " retrieved, e.g. O, NO,, SO,, BrO, OCIO,
compgunds over the East Asia region have been investigated using model simulation 0.7 nm FWHM N HCHO, CHOCHO, and H,0
and aircraft measurement (.g. Koike et al., 2003) - Sequential measurement of scattered sunlight at KGAWO at elevation - Spectral resolution of 0.25 nm in the UV
« Science questions for this study: angles of 3°, 6°, 10°, 20°, & 90° from 27 May to 9 June 2005 - Typical ground pixel size: 3060 km?
- What is the extent of long-range transport of anthropogenic trace gases (e.g. SO,) - Differential Slant Column Densities (DSCD) of SO, and NO, were - Tropospheric SO, columns were retrieved in the wavelength
from Asia continent? retrieved in spectral range of 303.5 — 316 and 399 — 418 nm, using the ~ range of 315 — 327 nm, using the DOAS method and reference
- What is the impact of these atmospheric trace gases on local air quality over Korea? DOAS method sector method (Afe et al., 2004)

Results and Discussion

C i % ,s_ Synoptic Conditions & Air-mass Backward Trajectories Satellite Images from SCIAMACHY % Ground-based measurements
§ == - Relatively high SO, and NO, levels were observed in the

period: 27-29 May 2005

- SO, surface levels of up to 7.6 ppbv by an in-situ monitor

- The air-mass transported from the Asian continent could
be in the upper part of the boundary layer over the
KGAWO site, and might be spread horizontally and
vertically and towards the ground

NOAA HYSPLIT MODEL SCIAMACHY diff. SO; Vettical Colum: 15 - 20 JUN 2005 . SCIAMACHY dif. SO Vertical Column: 21 MAY 2005
Backward trajectories ending at 00 UTC 27 May 05
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i “H|” - The time series of mean sea-level pressure indicate that
the continental high pressure system was located over

Northeastern China

- Backward trajectories show that air-masses picking up
high SO, plumes while passing over the Chinese and
metropolitan areas were transported to the Korean
peninsula
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+« Satellite images
- High SO, values were observed over Chinese industrial
areas during the period of 21-25 May and over West Sea
during the period of 22 to 26 May 2005
- The tropospheric SO, VCDs over Northeastern Chinese
industrial and metropolitan areas ranged up to 1.4x<10"7
molec/cm? Y.

Source % at 36.55N 12647 £

NO [ppbv]
°
!

T T T T
May 22 May 25 May28 May31 Jun3 Jun6 Jun9
Date [UT]

DSCD of SO, & NO, by the MAX-DOAS system | I
\SOZ, NO,, PM10, CO, & NO by in-situ monitors at KGAWO = )2 . RMBE =g R S S N

s AGL
303
g 2
k&'
4
888

Selected References

e . - Myhre et al., Tellus B 56, doi: 10.1111/j.1600-0889.2004.00106 ., 2004
U niversitat B remen Koike et al., JGR 108, doi: 10.1029/2002JD003284, 2003

Chin & Jacob, JGR 105, 24689-24712, 1996
Afe et al, , Geophys. Res.Lett., 31, L24113, doi:10.1029/2004GL020994, 2004




	Impact of transport of sulfur dioxide from the Asian continent on air quality over Korea in May 2005


<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


