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A Study on Rice Growth and Yield Monitoring Using Medium Resolution
Landsat Imagery
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ABSTRACT Earth observation satellite imagery having
medium-resolution can provide the useful information very
rapidly and cheaply. The objective of this study was to
assess the feasibility for monitoring rice growth and yield
using medium resolution satellite imagery at Seosan AB
reclaimed area, Chung-nam province.

Using the LANDSAT imagery at booting stage (29" July
2004), NDVIr had the most significant linear relationships
with rice yield of Seosan AB reclaimed area with the cor-
relation coefficient (r) as 0.68. Therefore, this relationship
was established as rice yield equation as function of
NDVIr, where excluding the 10 small area having low
number of pixel, the determination coefficient (R”) of the
linear regression between NDVIred and milled rice yield
was improved to 0.66. In addition, raster masking method,
which was easier and faster even if a little unaccurate than
preexisting method, was established for extracting infor-
mation paddy field zone. Adaptability of rice yield equation
function of NDVIr on year and region was investigated
using rice yield and NDVIr values, which were extracted
with raster masking method, from 7 counties or cities,
Kyeong-ki province in 2005. Relationship between observed
and calculated rice yield showed 1:1 line indicating that the
adaptability was admitted.
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Fig. 1. Information extraction method of paddy field zone using raster masking. A) Clipping of target area, B) Identification
of image value (R, G, B, Nir) C) feature mapping through render to mask, color convert, and binary conversion and
D) extraction NDVIr value by masking raster masking.
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Table 1. Simple correlation among vegetation indices and milled rice yield.

NDVIs NDVIg NDVIr RVIg RVIg RVIr EVI NDVI_SWIR EVI_SWIR
NDVIg 0.981%** 1
NDVIr 0.966** 0.984%* 1
RVIg 0.998** 0.979%* 0.961%** 1
RVIg 0.978%* 0.997** 0.978%* 0.980%* 1
RVIr 0.966** 0.984** 0.995** 0.967** 0.985** 1
EVI -0.989*%*  -0.959**  -0.930**  -0.995**  -0.963**  -0.940** 1
NDVI_ SWIR ~ 0.247" 0.362* 0.404* 0.261ns 0.377* 0.421%* -0.218™ 1
EVI_SWIR 0.384* 0.494** 0.534%** 0.397* 0.508%** 0.550%* 0.352%* 0.989%* 1
Yield 0.622%* 0.658%* 0.678%* 0.617** 0.649%* 0.666**  -0.593** 0.249™ 0.335™
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Fig. 2. Relationship between NDVIr and milled rice yield.
Small letters means data of small area in the figure.
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i

Fig. 3. Extracted NDVIr in Kimpo, Pocheon, Hwaseong, Icheon, Anseong and Pyeontaek in Kyeong-gi province. The parenthesis

means paddy rice area proportion in South Korea.
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Fig. 4. Relationship between calculated by except small area
equation (yield = 832.5xNDVIg + 73.57, n=23, R’ =
0.655) in Fig. 2. and observed milled rice yield offered
by NAPQMS in 1994.

bk

=
A e BEsL

ol

W OSSR EOE tha Wokou] Wolzt A
web of o] §8317] AL £
Herao} & Ao BekEth
20049 AR O]A Qoj2l NDVIesakA 2L
W 2% =70 npa) 710 B HolAl AHse] 28
Sfo] Sake AALE The Sl AHEE A7) YNAPQMS)
of gapAbr ol wmat o] 19 dolth. AA Mgt
% 4ol 11 lineo] 3k} WA & A Sheiiw,

o ol BpAYE o83 NDVI 337 thA] of %he
712] NDVIe- 522 Alol] 483t Sepef 0] 7Hs st
L e HolE Aolth

o A7) HRHIFOTN SFS 53] SIsAE
Bo] AR, AMIGFA, oldhAIY], A, AniE Fol
¥ole ZUHOE MY 4 qlojof shidl, & AT
A 79 299 FAGORE oleldt BAZ AT 4 ¢
Sich. o Ti7lmg BAL AT ol 4719 AA
4 G2 ol gt ME B BET A ol
o BAPL 28 AOR slen] upetd vl ekt
BUHYe] 5T Ao BekHch

H 2

wUEY & 4 9l FSHLANDSAT) FaiA=
S Z-8sto] v e A, A& 9 pFS ZUFH
AEAE HESIAC

1.4
BE AAAse} b Ho| ATEAS molow,
NDVI_SWIRo|Y EVI_ SWIRI= -§-9]4 o] ¢l%ith NDVI
7} RVIRTE Seefake] AptEs} tha Egren
A WAF AAASE NDVIgr=0.68)0] 9tk

2. LANDSAT ©&A]7] 942004 7€ 29¢)2 &85}



LANDSAT H8B& 0182 B 88 X =T ZUEHT 393

L=OFATHR® = 0.66).

3. =7 HEHE ARt =7 RS FEShE 7S
o] v thAl raster 7|RFe] =% maskingS A|&}sto] 1=
T+ AEE FEsiet o WHs el A wEd =
T+ JEE FET F A%

4. A3 A A8k AESH] Sfsl 1994 74
264 7= 7T A9 =7t maskingS 7¢]]7<]"6]-O:]
NDVIredZ %3}l NDVIp-5=3 27 4] o] g-38lo] 4=
& 4% A3} 111 lineof 2HFto] vl 2 cg___lz]ggiq_

AL Af

B R 2005HE SEATH ABASY AE A
A

374 AAxol o8 o]

4

Ishiguro, E., Y. Hidaka, M. Sato, M. miyazato, J. Y. Chen,
and Y. Ogawa. 1993. Estimation of the area and the yield
of a rice paddy by LANDSAT-5/TM. Proceedings of the
International Conference for Agricultural Machinery & Pro-
cess Engineering (October 19-22, 1993 Seoul, Korea). pp.
383-392.

Jensen, J. R. 2000. Remote sensing of the environment. Prentice
Hall.

McNairn, H., J. Ellis, J. J. van der Sanden, T. Hirose, and R. J.
Brown. 2002. Providing crop information using RADARSAT-
1 and satellite optical imagery. International Journal of
Remote Sensing. 23(5) : 851-870.

Oguro, Y., C. Imamoto, Y. Suga, and S. Takeuchi. 2001. Moni-
toring of rice field by LANDSAT-7 ETM+ and LANDSAT-
5 TM data. 22nd Asian Conference on Remote Sensing (be
held 5-9 November 2001 in Singapore). Asian Association
on Remote Sensing.

Oguro, Y., Y. Suga, S. Takeuchi, M. Ogawa, T. Konishi, and
K. Tsuchiya. 2001. Comparison of SAR and optical sensor
data for monitoring of rice plant around Hiroshima. Advanced
Space Research. 28(1) : 195-200.

Soria, R. J. and O. Y. Fernandez. 2002. Maize crop yield predic-
tion through satellite images and mathematical models. 17th
WCSS symposium (be held in 14~21 August 2002, Tailand).
Poster # 1393.

W5, 2004, 9 f4280) AAGY L AL A vk
2 ko] ok Ak Ul AR B A A grhsta

drA} e =5
Ol95- 1997. LANDSAT TM At=2AL9] AAEF HEw FAf
of &gt A Hdl F-=H s AFE 71
HOR *1@‘410%1 AT =

M. 1999, AAYA ARE o83 ¥ AR £H Ul A
Hu&a 2. AR YA R
Fuzel 2004, SPHGA BRI AAE g oEA

A
A, Aghata HAekele .

e




<<
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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


