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An Artificial Neural Network Model for Lake Color Inversion Using TM

Imagery
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University of Macao,China)

Abstract; The technology of artificial neural network was used for inversing water quality parameters from TM imagery
data in the paper in order to siudy water quality and eutrophic status of lake. On the basis of satellite synchronous moni-
toring experiment, a BP neural network model was constructed, in which concentrations of 55, COy, . 1XO, T-N, T-
P and chlo-a were inversed from Landsat TM data and the accuracy of which was good, the relative error of which could
be controlled below 25% . Moreover, the reasons of simulating error. ways of improving model and applications of the
model were alsc analyzed in detail. The results of this research told that based on a small-scale of satellite synchronous
experiment, the model could be applied successfully in investigation, analysis and estimation of lake water quality.
Keywords: artificial neural network; environniental remote sensing; water color remote sensing; inversion; lake
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Fig.1 Distribution of sampling points
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Fig.3 The structure of actificial neural network
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Table 1  Original data of the artificial neural network muodel
| Il e B &
B H —
| 2 3 Al 5 G 7 8 9 10
A band- | 1.212 -0.736 -0.885 -0.587 -1.290 -0.141 1.672 1.131] ~-0.317 "D.Uf:[-l'_
band- 2 1.153 -0.628 -0.824 -0.677 -1.333 -0.176 1.637 1.235 ~0.357 -0.029
hand-3 1.082 -0.313 -0.736 -0.684 ~1.082 -0.456 1,825 [.258 -0.574 -0.319
band-4 0.476 1.606 -0.7314 -0.654 -1.071 -0.595 I.546 G.714 -0.654 -0.654
band- S - (.R87 2.070 0.222 0.222 -0.795 -0.479 0.961 -0.979 (0.499 -0,333
F 8S 2.05 3.65  15.65  19.65  20.65  25.15 35 2.4 t5.15  21.55
CODmn 1.7 2.08 2.3 1.88 2 Z 1.85 1.7 1.8 1.9
nNO 5.3 4.76 5.68 5.15 5.8 6.5 5.95 4.78 6.2 6.38
T-P D.0585 0.03 0.04 0.035 0.03 0.03 {4.055 36.05 0.04 (h.0235
T-N 0.855 0.605 (.915 0.715 0.855 0.765 0.655 0.79 0.79 0.875
chiv-a/pgL™' 3 5 5 4 3 5 4 5 f 5
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Table 2 The results of inversion and validation of the model

KEHE¥E S8 CODy, DO TP TN  chlo-a
it 2.09 1.66 5.23 5.68 8.43  4.91
WHiR 20.29  1.64  4.98 3.59 6.21 4.1
26.78  2.01  6.52 3.14 .69  4.88
[6) 3 ¥ 2.40 L.70 4,78 5.00 7.90  5.00
MR 15.15  1.80 6.20 4.00 7.90  6.00
21.55  1.90 6.38 2.50 B8.75 5.00
RIEEE - 13.00 -2.15 9.33 13.52 6.69 —(.84
33.95 -~ 8.81-19.67-10.26—21.44 - 31.46
24.29 5,79 2.26 25.63-23.50 -2.35
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