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Abstract: The management of urban shallow lakes plays an important role in the urban ecological civilization construction. Using the

IKONOS remote sensing image, tw o artificial neural network models, based on the BP ( Back Propagation) and RBF ( Radical Basis

Function) , were set up to inverse the COD, NHs N, TN and TP quality conditions of the Cihu Lake. The proposed models were also

compared with the multivariate linear regression model. The results indicated that the model efficiency of the two ANN models

were significantly higher than the multiple linear regression model. The BP model fitt ed the observed data better in the simula

tion of the NHy N, T P, while the RBF neural network showed advantages in the simulation of the COD and TN.

Key words: Cihu Lake; remot e sensing; artif icial neural netw ork; linear regression; water quality inversion
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Fig. 1 Sampling sites in Cihu Lake
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1
Tab.1 Correlation matrix of the band and the water quality parameter

COD NHs N TN TP
COD 1
NH#+N - 0.693 1
TN - 0.792 0.958 1
TP - 0.478 0. 803 0.828 1
Blue Green Red NIR
Blue 1
Green 0. 806 1
Red 0.519 0. 826 1
NIR 0. 697 0.893 0. 652 1
2

Tab.2 Correlation of the band reflectance and
the corresponding water quality parameters /(mge® L'1)

COD  NH3- N TN TP
Pearson fl¢ME 0.198 - 0.556 - 0.553 - 0.690
Plue 5 2 (8L 0.610 0. 120 0.122  0.040
Pearson Al1¢¥E  0.355 - 0.583 - 0.635 - 0.785
Green
B PR XU 0.349 0. 100 0.066  0.012
Pearson All¢¥E - 0.080 - 0.239 - 0.229 - 0.482
fied (XU 0.839 0.536 0.553  0.189
Pearson #13¢PE  0.477 - 0.550 - 0.686 - 0.673
NIt b 2 (LA 0.194 0. 125 0.041  0.047

3

3.1 B AKME A

] H IKONO'S 2 2% 040 117 4 A 9 BB 31
MTHEEE S, LT A2 ORI i Bedl 4507 2.
IO BT T0K T 2 H 5 25 R B 4G TR) A R O
R, HEAZ U MR R B R, I B4R =
B L ARAT IR 45 FAUT, A S 1 [ml A R )
BEMK< 1.0 BEEN TR, 2448 & [ Bl H R
B B> 2 0 I T RE RN 2% AR =, A
IR F A A R R, #iE TS TUK RS H S
FW B A e . 36 3 o ZICE i [ A o
BgE R, ok B1.B2. B3 Al B4 43 il 4F B Blue
Green. Red NIR ¥ B

3
Tab.3 Calculation results of the linear regression model
KIRSE  RFEMRWB HRPEBRSE W R
COD B4/ B3 63.767 - 20.108 0.687
NH3x N B2* B4 - 37.880 1.769 0.732
TN B1* B4 - 108. 587 3.823 0. 851
B22 - 140. 673
TP - 4.659 0.992
B2 51.919
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Tab.4 BP neural network model parameters
KK NgGHE  NGPK SERRPK R
COD 0. 285 2 000 278 0.974
NHs N 0.015 2 000 38 0.999
TN 0.028 2 000 27 0. 949
TP 0. 0025 2 000 19 0.977
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Fig.2 The simulation results of different models

5 COD

Tab.5 COD simulation results relative error of three models( %)

7 TN

Tab.7 TN simulation results relative error of three models( %)

AL 75 12 LEPEREIIBE BP M4 RBF &M% LA 7512 i bEm AR BP MM RBF M M4
R T SR 7.841 2.408 0. 000 TR A g Wk 22 9.137 5. 626 3.439
FRE U IF 3] 2 3.945 15.908 5.216 R B IF 0958 2 17.979 19. 583 2. 167
PR 6.975 5.408 1.159 PR 11. 102 8. 727 7. 600
R 0.687 0.974 0.999 R 0. 851 0. 949 0. 982
6 NHy+ N 8 TP

Tab.6 NH 3 N simulation results relative error of three models( % )

Tab.8 TP simulation results relative error of three models( %)

B Ty 2 EPEmTR BP M4  RBF M4 M 4% LA 7512 EGVERI TR BP #RZEIM 4% RBF 28 M 4%
R 5 SR 7 30. 787 2.684 15.135 IR e 5 R 22 3.240 4.303 4.554
R IR IF 0 45 2 37.782 39.099 52.700 IR 06 I 3035 22 22.573 15. 408 24.057
SR ZE 32.341 10. 776 23. 483 SR ZE 7.537 6.771 8. 888
R 0.732 0. 999 0.974 R 0.992 0.977 0. 982
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Fig.3 COD concentration inversion results of different models
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4 NHsyN

Fig.4 NHs N concentration inversion results of different models

5 TN

Fig. 5 TN concentration inversion results of different models

6 TP

Fig.6 TP concentration inversion results of different models
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