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0 ~ 1200 m™
100 m 12
DEM
ArcGIS 9.3(ESRI  2009)
2
NH NW
SMyy = SMyy (ST, 1 3 ST,) @
Jj=1 i=1 6 36
NW NH 1 1
CT:ZZ(axVI/i+bej+c)><SMU 4) C 135 -
i=l j=1 :
M, ; j 49.4 thm’ C 28.2 t/hm’ (0~ 60 cr?)
(hmz) M, i C 62.5~210.0 t/hm
(hmz) ST ; C 111 .52t/hm i C
Y 78.7 ~ 252 t/hm C 139.8 t/hm
J (hm?) ~ NW 66.9% ~ 87.0% 79.6%
NH 1211
CcT (0 ~ 60 cm)
(t) a,b,c W, i (67.2%)
H; J (m)
F1 36 MRESEMEKILIESIEABHSEE(C, hm?)
Table 1 Carbon density of moso bamboo plant and soil in 36 sampled sites
(m) ©) (m) @)
(%) (%)
200  26.997 27.0 87.0 114.0 76.3 171 28.817 193 82.9 102.2 81.1
365 26996  30.6 1348 1654 81.5 169  28.817 37.5 75.7 113.1 66.9
447  27.008 30.3 96.7 126.9 76.2 310  28.826 39.9 105.4 145.3 72.5
508  27.013 36.5 106.5 143.0 74.5 306 28.818 33.2 101.2 134.4 75.3
652 27.027 24.8 72.7 97.5 74.5 315 28.827 26.7 88.6 115.2 76.8
761 26997 363 131.0 1673 78.3 317 28.827 34.4 102.3 136.6 74.8
721 25.084  23.7 100.8  124.5 80.9 195 30.367 24.6 146.1 170.7 85.6
599  25.085 204 117.2  137.6 85.2 345 30.355 233 133.1 156.4 85.1
544  25.086  22.0 105.2 1273 82.7 422 30.361 29.8 106.5 136.3 78.1
373 25.071 13.9 87.0 100.9 86.2 531 30.357 30.1 150.9 181.0 83.4
383 24.966 23.1 68.5 91.6 74.8 628 30.363 48.2 168.9 217.1 77.8
350 24966 22.7 74.2 96.9 76.6 714 30.369 24.7 147.2 171.9 85.6
175 28.521 22.0 89.4 111.4 80.2 362  28.809 49.4 113.0 162.3 69.6
212 28.520 13.5 90.1 103.5 87.0 482  28.766 33.7 184.9 218.6 84.6
191 28.520 16.2 62.5 78.7 79.5 584  28.749 30.1 140.2 170.3 82.3
219 28.519 14.1 78.6 92.7 84.8 685  28.735 29.8 131.6 161.5 81.5
229  28.520 18.0 76.3 94.3 80.9 779  28.726 42.6 210.0 252.6 83.1
228  28.520 222 89.1 111.3 80.1 871 28.724 41.4 159.8 201.2 79.4
2.2 P<0.01)
36 ( (r=0.413 P<0.05)
) 36
(r = 0.616 F
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(P<0.01) a b ¢ T 36
(P<0.01) 36
0.1% ~ 61.9%( 2)
C=11.96W+0.136H — 254.1 (P<0.01 R*=0.622) (5) 13.0%
C (C thm? W (23°30" ~32°20'N  104°30' ~ 122°E)
©) H (m) 0~1200m
£2 6N RESEMHESREFRMEAHRIEELNES EYIE ELE(C, hm?)
Table 2 Comparison between measured value and regression value of carbon density of moso bamboo forest ecosystem of 36 sampled locations
(%) (%)
114.0 96.0 15.8 102.2 113.8 11.4
165.4 118.4 28.4 113.1 113.5 0.4
126.9 129.7 2.2 145.3 132.8 8.6
143.0 138.1 3.5 134.4 132.2 1.6
97.5 157.8 61.9 115.2 133.5 159
167.3 172.3 3.0 136.6 133.8 2.1
124.5 144.0 15.6 170.7 135.6 20.5
137.6 127.4 7.4 156.4 155.9 0.3
127.3 119.9 5.8 136.3 166.4 22.1
100.9 96.5 4.4 181.0 181.2 0.1
91.6 96.6 5.5 217.1 194.5 10.4
96.9 92.1 4.9 171.9 206.2 20.0
111.4 110.8 0.6 162.3 139.7 13.9
103.5 115.8 11.9 218.6 155.5 28.9
78.7 113.0 43.6 170.3 169.2 0.7
92.7 116.8 26.0 161.5 182.7 13.2
94.3 118.1 25.3 252.6 195.4 22.6
111.3 118.0 6.1 201.2 207.9 33
2.3 4
2009 ( 60.7%*7)
) C409.0Tg 4 71.89%
C9373Tg
(109.2 Tg)>  (109.1 Tg)>  (102.1 Tg)>  (88.6 (el (1999—2003
Tg)(1 Tg=10"g) ) C837.92Tg 10 C947.54 Tg
3 23.25% 1 50
23.14%  15.24% 1999—2003 C
C122.0 122.3 109.5 299.65 Tg C 333.93 Tg
136.5 t/hm* C 122.6 t/hm? C631.58 Tg
[21] (
0 ~ 60 cm) C 106.4 t/hm?
[24] 0 ~
60 cm) C 166.3 t/hm’ (20.4%)
27
(0 ~ 80 cm) (C 117.7 t/hm?)>! C 195.8 Tg
(0 ~ 80 cm) (C 164.0 t/hm*)* 28]

(0 ~ 60 cm) (C 127.88 t/hm?)>¢ (2004—2008 ) C
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Estimating Carbon Storage of Moso Bamboo Forest
Ecosystem in Southern China

ZHANG Hou-xi'*, ZHUANG Shun-yao', JI Hai-bao'?, ZHOU Sai'?, SUN Bo""

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Bamboo has a high potential of carbon sequestration, which is fast growing, renewable and widespread in the
southern China. In order to precisely estimate the carbon storage of bamboo ecosystems, it is necessary to establish an accurate
estimation model. In this study, a field investigation was conducted in Fujian, Hunan, Jiangxi and Zhejiang provinces, the
relationship between carbon density and latitude and altitude was analyzed, and a binary linear regression model was constructed.
Using DEM (Digital Elevation Model) and provincial moso bamboo statistical data of research area, the statistical units were
divided based on altitude and latitude gradient, and the carbon storage in the bamboo forest ecosystem in the four provinces was
estimated. Finally, according to China’s forest resource inventory data, carbon stocks in the Chinese bamboo forest ecosystem
were calculated. The results showed that, the carbon densities of moso bamboo forest ecosystem for the 36 sampled locations
ranged from C 78.7 to 252.6 t/hm>. Carbon storage in the soil layer (0-60 cm) accounted for the majority of the total carbon as
66.9%—87.0%. The carbon storage of moso bamboo ecosystem in Fujian, Hunan, Jiangxi and Zhejiang were C 109.1, 102.1, 88.6
and 109.2 Tg, respectively, a total as 409.0 Tg C in Southern China. The carbon densities of moso bamboo forest ecosystem in the
four provinces were C 122.0, 122.3, 109.5 and 136.5 t/hm?, respectively.

Key words: Moso bamboo forest, Carbon storage, Altitude, Latitude, Binary linear regression model




<<
  /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 600
  /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 600
  /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 <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


