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Fig 1 The canopy sectraof rice in mature process(N 1)
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Fig 2 Positionsof red edge for canopy gpectra
Fig 3 Changeof L eaf A rea Index (LA ) for rice ear heading
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1
Table 1 The gectral vegetation indices for all satellite data
/im
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2 (kg- hm™?) (n= 24)
Table 1 Correlation coefficient betw een the yield (kg- hm™ %) and gectral reflectances for rice (n = 24)
1 Ros as Q 758" " Q 684" " Q 492" Q 554" " Q 548" * Q578" "
2 Roso0 059 Q 764" " Q 690" " Q 497" Q 558" " Q 559"~ Q 586" "
3 Ros2 060 Q771" Q 697" " Q 478" Q541" Q 524" " Q 553" °
4 Ros2 o059 Q779" " Q 706" " Q 482" Q 544" " Q534" " Q 559" *
5 Ro 545 0 565 Q801" " Q730" " Q 486" Q 546" " Q545" " Q562" "
6 Ro s50 Q806" " Q737" " Q 493" Q551" " Q562" " Q575" "
7 Roe o7 Q590" " - Q503" Q 466" Q 540" " Q 459" Q535" "
8 Roeo 069 Q 578" " - Q490" Q 470" Q 544" " Q 462" Q 538" "
9 Roe61 068 Q 567" " - Q479" Q 470" Q545" " Q 457" Q535" "
10 Ro 63 069 Q 522" " Q 430" " Q 484" Q 558" " Q 470" Q551" "
11 Ro 620 0670 Q 567" " - Q478" Q 466" Q541" " Q 445" Q 524" "
12 Ro 680 - Q409" - Q313 Q531" Q 602" " Q 526" * Q 607" "
13 Ros 11 Q786" " Q717" " Q960" " Q910" " Q978" " Q963" "
14 Ro7 0% Q 807" " Q738" " Q970" " Q926" " Q978" " Q961" "
15 Ro77 089 Q 806" " Q 737" Q970" " Q 925" " Q978" " Q 960" *
16 Ro79 o8 Q 804" " Q73" " Q968" " Q924" " Q977" Q 960" *
17 Ros41 087 Q801" " Q732" " Q967" " Q922" " Q976" " Q 960" *
18 Ro 800 Q 809" " Q 741" " Q972" " Q 929" " Q979" " Q 960" "
*o* P< Q05 P< Q01
3 (kg- hm™?) (n= 24)
Table 3 Correlation coefficient betw een the yield (kg- hm™ %) and gectral vegetation indices for rice (n = 24)

1 DV Ms Q 765" " Q691" " Q891" " Q 822" " Q 970" * Q 947" "
2 RV Ms Q673" " Q 589" * - 0 089 - 0 168 Q 657" " Q 592" *
3 NDV Ms Q641" " Q557" - Q037 - Q035 Q696" " Q636" "
4 Gus Q801" Q722" Q 047 - 0 030 Q702" " Q669" "
5 DV It Q782" " Q 708" " Q914" " Q851" " Q 968" * Q941" "
6 RV It Q622" " Q536" " - Q154 - 0231 Q527" " Q 447"
7 NDV It Q591" " Q 503" - 0 098 - 0194 Q564" " Q 483"
8 Gr Q 816" " Q737" " Q 051 - Q024 Q 668" " Q631""
9 DV Is Q782" " Q708" " Q 908" " Q844" " Q967" " Q941" "
10 RV Is Q659" " Q 574" " - 0121 - Q197 Q 565" * Q491" "
11 NDV Is Q626" " Q540" " - Q 067 - 0 163 Q 606" " Q 533"
12 Gs Q 810" " Q731" " Q 034 - 0 040 Q 628" " Q 592" "
13 DV Ic Q781" " Q 707" " Q913" " Q851" " Q 968" * Q941" "
14 RV Ic Q621" " Q53" " - Q154 - 0231 Q524" " Q 445"
15 NDV Ic Q591" " Q 503" - 0 098 - Q195 Q561" " Q 480"
16 Ge Q821" " Q742" " Q 060 - Q015 Q 666" " Q632" "
17 DV 1 Q785" " Q711" " Q910" " Q 846" " Q 968"~ Q941" "
18 RV i Q 669" " Q584" " - Q116 - Q193 Q569" " Q 496"
19 NDV i Q635" " Q550" " - Q 063 - Q159 Q610" " Q 538" "
20 Gi Q816" " Q737" " Q 051 - 0 024 Q668" " Q631"
21 DV Mo Q778" " Q 704" " Q905" " Q841" " Q967" " Q941" "
22 RV Mo Q 658" " Q573" - Q118 - Q195 Q584" " Q 5117
23 NDV Mo Q624" " Q539" " - 0 064 - 0 160 Q625" " Q554" "
24 Gvwo Q 833" " Q 756" ° Q 094 Q 019 Q 693" " Q 665" "
25 DV 4 Q781" " Q 706" " Q926" " Q867" " Q 968" * Q939" "
26 RV 4 Q527" " Q 439" - Q232 - Q 307 Q 368 Q 279
27 NDV Q 508" Q 415" - 0171 - Q 267 Q 396 Q 299
28 GH Q839" " Q 768" * Q 092 Q 018 Q 670" ° Q642" "
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Table 4 Single-variable ectral estimation modelsof real yield (kg hm™ ?) for rice

R2 E /%

M SS y = 30619 8DV mst+ 1513 9 Q 902 203 2 546 1 92 0
™ y = 33375 4DV Ir+ 667. 5 Q 891 178 1 579 4 917
SPOT y = 32919 9DV Ist+ 747 6 Q 890 177 2 580 7 91 6
y = 33344 0DV Ic+ 651 9 Q 889 177. 0 580 9 91 6

IKONOS y = 33335 9DV Ii+ 758 2 Q 889 175 8 582 7 91 6
MOD IS y = 32171 7DV Mo+ 844 8 Q 892 181 9 574 0 917
y = 34729 2DV Iy + 303 3 Q 884 168 4 594 0 91 5

5
Table5 Combined gectral estimation modelsof real yield (kg hm™ ?) for rice

R?2 F
M SS y = 27688 9DV | + 4959 DV | - 2121 DV | + 1488 4 Q 922" " 76 9
™ = 29643 5DV | + 5991 4DV | - 2233 @DV | + 561 4 Q 915"~ 70 6
SPOT y = 29168 1DV | + 6058 (DV | - 2375 DV I + 681 9 Q 915"~ 70 5
y = 29413 9DV | + 6215 DV | - 2305 &V I + 555 8 Q 915"~ 70 4
IKONOS = 29553 1DV | + 6102 DV I - 2385 DV I + 684 5 Q914™ " 69 9
MOD IS y = 28581 6DV | + 5820 4DV | - 2366 DV | + 805 5 Q916" " 717
y = 30757. 6DV | + 6340 DV I - 1977 IDV | + 63 9 Q911" " 67. 9
3
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Campar sion of yield estimation smulated
models of rice by ranote sensing

Tang Yanlin®?, Huang Jingfeng®, W ang Renchao®, W ang Fumin®

(1 Institute of A griculture Reanote Sensing and |Inf ormation System App lication, Zhejiang U niversity,

H angzhou 310029, China; 2 Department o Physics, Guizhou U niversity, Guiyang 550025, China)
Abstract: The hypersectral reflectances of the canopies of two varieties of riceweremeasured by aA D Field-
Spec Pro FR™ in field under 3 nitrogen support levels in different stages after heading T he leaf area indicesLA |
correponding to the hypergectral reflectance, and the ultimate theoriacl yield and real yield w ere detem ined
The gectral difference vegetation index DV |, ratio of vegetation index RV |, normalized difference vegetation in-
dex NDV | and greenness G w ere constructed by the dataof M SSw avebands, TM w avebands, SPOT w avebands,
CCD w avebandson China- Brazil ResourcesNO. 1, IKONO Sw avebands, M OD ISw avebands and hypergectral
w avebands The yield estmation models of rice w ere established by simulating the method of ranote sensing
The correlation betw een the yields and the hypergectral data and vegetation indices of rice and the accuracies of
yield estmation w ere analyzed T he yield estimation result by DV Iw as the best in the yield estimation models of
single variable, and the results at mature stagew ere better than those at heading and milking stage T he results
of multiplicate yield estimation model of multi-stagesw ere better than that of single stage They were the same
results, the accuracies above 91%, for allDV |yield estimation models smulating all abovew avebands for rice at
mature stage, and the accuracy of M SSw avebandsw as the best
Key words rice yield estimation; gectral reflectance model; vegetation index
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