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Extraction methods of cyanobacteria bloom in Lake Taihu based on RS data
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Abstract: This year blue algae blooms occurred largely in Lake Taihu, which caused people pay close attention to environment of
Lake Taihu once again. It is very important to extract the information of cyanobacteria bloom-forming to analyze the distribution of
cyanobacteria bloom and remote sensing is one of measures of monitoring and protecting water quality. In this paper, it takes the
CBERS-02 CCD data as a main data source. The information of cyanobacteria bloom was extracted by the method of building
decision tree, and with NDVI as the test variable, threshold value was determined based on CART. It obtains better effects according
to analyzing the extraction result. The information of cyanobacteria bloom is also extracted from MODIS image of May 17th, 2007.
The present study provides technical reference for long-term monitoring cyanobacteria bloom-forming in Lake Taihu.
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Fig.1 The remote sensing images of northwest area in Lake Taihu, 2007
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Fig.2 The NDVI of April 23, 2007
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Fig.4 The extraction result of cyanobacteria

bloom-forming by decision tree
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Tab.1 Accuracy assessment on the classification based on decision tree
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Fig.5 The extraction result of cyanobacteria

3T CBERS CCD il MODIS & B AL 93 BT
5, SRR A AR BGEAR T i K5 B, AT A AL
A ER BS540 AR AE. CBERS CCD #2501 (5 B 325, NDVLE N FIRCREF AR —, %A T
ki M AR DY PR, 2 ki AR B A TS RRAE AR AL, I AT LIARYE NDVI $2HUGE KR IXAE R, i
M. BEEUNDVIE INAAS i, FIH CART kWit 54 B BI{E, A4 H P R AT s e s ok AR 5 4R
X S B A X RK A X 40 T3k SCrh i fi T MODIS 5245 RPN BE, EL2s a4 e ik, FrLI7E GIS
AR ZR T, S22 BB sk EX B (E .

AR SO ST R EGAR PR IUE BOK AR XAE B vk, DR AR IR 45 SR A T DL B
Hi T B AN [ I K A o A AR Ak, A DAE R T A % Rl i /K A sh 2 W R R 25

bloom-forming on May 17



B =4 A TE A SE K IS K443 B R ) O ik 183

4 BELHK

[1] Z&ffss, A4 KRS (b e SHLHL. et RR2A Rk, 2004: 1-8.

[2] EiH, oM 1 ASTER Sobs b IR ) DRS00 B 7 6. FATIMAE R 241, 2005, 28(1): 103-106.

[3] Vincent RK, Qin XM. Phycocyanin detection from Landsat TM Data for mapping cyanobacterial blooms in Lake Erie. Remote
Sensing of Enviornment, 2004, 89: 381-392.

[4] AHTH, Wy EiE T EBRR R, ELERIFEE, 2006, (4): 1-5.

[5] BESAL, B Bl TUREREENAGH KBS R K. EEE ., 1999, 10(4): 43-44,

[6] ZsC. AHIMER IS A Py B IR AN . [ BRI, 1995, (2): 23-28.

[7] FEBRAME, SKASC. HT MODIS B i 22 WL R FH/ - 78 35 WA 7% . 38 8B R 5 0, 2002, 17(2): 104-107.

[8] 5Kk, Jr4h)il. MODIS [RFE BRI, Husias [FL2%, 2003, 2(4): 31-37.

[9] MEICHE, JHJ B BT NDVI Y E KRR A0S — Ak P OB R AR 541, 2000, 24(1): 9-12.

[10] Huete A, Didan K, Miura T. Overview of the radiometric and biophysical performance of the MODIS vegetation indexes.
Remote Sensing of Envionment, 2002, (83): 195-213.

[11] Liu HQ, Huete A. A feedback based modification of the NDVI to Minimize Canopy Background and Atmosphere Noise. [EEE
Trans Geosci Remote Sensing, 1995, 33: 457-465.

[12] RS, MRS, ST IEU R OO R B A HIA R R IR SR EL. WAL, 2006, 18(4): 337-342.

[13] B B, K, XIS, T2 AR 2B ) T8 A4 L s R B o 26T 9T . R 241R, 2005, 9(6): 708-716.

[14] 4 B B TR TR MRS X MR T B 0 BT TR (A 3C). R AL RE AT K2, 2003,

[15] Breiman L, Friedman JH, Olshen RA et al. Classification and regression tree. Monterey, California, U.S.A.Wadsworth International
Group, 1984: 1-358.

[16] Friell MA, Brodley CE. Decision tree classification of land cover from Remotely Sensed Data. Remote Sensing of Enviornment,
1997, 61: 399-409.

[17] BRAET7, Fast8F. (s R X T™M 2 RUKRIAMS BARIUS 2 L. IR 5], 2004, (6): 479-484.

[18] Yang DT, Pan DL, Zhang XY. Detection of algal bloom with in situ and MODIS in Lake Taihu, China. Proceedings of SPIE,
2005, 5977: 431-439.

[19] sR&ME, =& . —FhE B ROSE B H U B IR D —— AR S SR 2 B W & ik B IEOR SR,

2006, 4(6): 21-28.




<<
  /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 /Warning
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


