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Fig.2 Relation of observed and inverted water content
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Fig.3 Relation of observed and inverted dry matter content
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Fig.5 Comparison between leaf spectra modeled with inverted parameters and with true parameters
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Appendix 1 Leafl biochemical content
REE NTH it 5K AW/ (ug/om?) &4 & R/ (g/om?) FHHES R/ (g cn)

1 Trfolium pratense L. 46,1035 0.010158645 0.00307944%
2 Sorghum halepense IR. 6468 0.012841463 0.003926829
3 Vitig silvestris 25.9988 0.012378049 0.00497561
4  Fraxinua excelsior L. 55.6349 0.01204878 0. 006743002
5 Lactuca sativa 31.1563 0.023182927 (.001890244
6 Prunus laurocerasus 92.982 0.020792683 0.013573171
7 Populus canadensis 38.7358 £1.0006873732 . 00504878
B8 Medicago sativa L. 47.1551 0.011562189 0.003310237
9  7ea mays L. 58.288 0.013182927 0.003621951
100 Solanum wberoaum L. 46.0015 0.018073171 0,25
11 Zea mays L 76.1482 0.013743902 0. 004097561
12 Prunus laurocerasus 62,2086 0.018195122 0.009792683
13 Fagua sylvatical L 39.9663 0.004585366 0.002768293
14 Laurus nobilis L 71.652 0.010707317 0.00995122
I5 HRobinia pseudoacacia L. 42,1854 0. 007085366 (G.0D3841463
16 Quercus pubescens 51.387 0.008268293 0.00602439
17 Tilia platyphyllos 45.9164 0.017829268 0.017829268
{18 Juglans regia L. 21.8118 0.007609756 0.002609756
19 Beta vulgaris L. 53.0815 0.010987805 0.005146341
200 Urtica dioica L. 40.7686 0.032329268 0.0045
21  Otyza sativa 44,194 0.006426829 0.003609756
22 Phleum pratense L. 40.4727 0.010909508 0.00484623
23 Soja hispida 40.5518 (.010284848 0.003430303
24 Acer pseudoplatanus L. 39.6715 0.00845122 0.00297561
25 Armeniaca vulgaris 42.1172 0.006804878 0.002963415
26 Mours nigra 37.3278 0.01145122 0.005914634
27 Zea mays L. 64.5883 0.008987805 0.005658537
28 Castenes sativa 64.1984 0.01402439 0.003841453
292  Corylus avellana L. 49,5349 0.006865854 0.004829268
30 Tilia platyphyllos 52.0043 0.0035 0.004073171
31 Populus remula L. 65.1959 0.007682927 0.004963415
32  Quercus pubescens 54.2513 0.006682927 0.006646341
33 Alnus glutinosa 46.6717 0.009768293 0.009829268
34 Zea mays L 62.4133 0.00802439 0.0067317(07
35 Quercus rubra 51.0914 0.008085366 0.003487805
36 Zes mays L. 56.7169 &. 006280488 0.0055243%
37 Corylus avellana L, 22.7019 0.006768293 0.00404878
38 Acer pseudoplatanus L 58.1657 0.00495122 0.003597561
39  Salvie officinalis L 59.8115 0.006426829 0,00395122

. 4 Ficus carica L. 50.4046 0.023378049 0.009560976
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% &
HAS fTH MR E & 8/ (pg/om?’) K E B/ (g/em’) FHHETR/(g/cm’)

41 Bambusa acundinacea 66.6438 0.010926829 0.005560976
42 Phragoites communis 71.4954 0.007963415 0.007085366
43  Bambuss acundinacea 53.3635 0.0075 0.0075

44 Armeniaca vulgaris S5.5486 0.006 0.0055

45 Ulmus glabra 47,1463 0.013634146 0. 009097561
46 Hedera helix L 55.9649 0.005634146 0.004621951
47 Robima pseudoacacia L. 77.5044 0.012158537 - 0.007621951
48 Prunus serotina 37.1435 0.006414634 0003646341
49  Fraxinus excelsior L. 55.0839 0.009512195 0.008219512
50 Brassica cleracea L 68.3438 0.005341463 0.006329268
51 lris germanica L. 65.6111 0.021341463 0.004682927
52 Vitis vinifera L 560465 0.04147561 0.008378049
53 Morus alba T.. 42.9651 0.011390244 0.005121951
54 Vitis vinifera L. 50.7509 0.010109756 0.005634146
55  Musa ensete 52.4045 0.010463415 0.004502439
56 Castanea sativa 45.732 0.01197561 0. 003502439
57  Betula alba L 54.1354 0.00704873 0.005743902
58 Medivago sativa L. 484785 0.008353659 0.006060976
59 Lycopersicum esculentum 43,4039 0.010448375 0.002826257
60 Oryza(integra-cum glumin) 48.3722 0.02098780S 0.002939024
61 Soju hispida 13.0104 0.007195122 0.003170732
62 Oryza(foliis siceis) 32.6269 0.008311895 0.005427612
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Inversion of Vegetation Biochemicals by Remote Sensing

YAN Chun-yan, LIU Qiang, NIU Zheng, WANG Chang-yao
( LARSIS, Institute of Remote Sensing Applications, Chinses Academy of Sciences, Beijing 100101, China )

Abstract: The knowledge of foliar biochemical concentration provides us a deep understanding of many esosystem fune-
tions, such as photosynthesis, nutrient cycling, and so on. Generally speaking, two ways of biochemical concentration
estimation by remote sensing, namely statistical regression and physical model inversion, have been studied in parallel.
There are many limitations in statistical regression method. So, direct inversion of physical model is desired.

From the view of inverting physical models to retrieve biochemical concentration, inversion methods were analyzed at
leaf and canopy level respectively. At leaf level, using laboratory measured spectra and PROSPECT model, water and
chlorophyll concentration were inverted quite accurately. Through comparing true spectra with reconstructed spectra using
true inputs, results were got as that accurate inversion of some parametes are based on the model which should describe
the effect of this parameter accurately. At simulated canopy level, preliminary inversion of biochemical content directly
from canopy spectra showed poor accuracy especially for chlorophyll. Based on the idea of multi-stage inversion, following
inversion was decomposed into 2 parts: first from canopy specira to leaf spectra, then from leaf specira to biochemical
content. By this step by step inversion strategy, biochemical concentration was inverted accurately ultimately .

It should be noted that in this paper the canopy spectra was simulated by model, further testifying with real spectra
is needed which we will take into consideation in near future. Also other inversion algorithms than iterative optimization
will be tested.

Key words: biochemical; inversion



