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Abstract

Aiming at the disadvantages of high-cost and limited sites of water quality monitoring, this paper devel-
ops artificial neural network (ANN) models to estimate NH3;N concentrations from high spatial resolution
remote sensing imagery and in situ water samples collected concurrently with overpassing satellite. The
artificial neural network models constructed were applied to Danjiangkou reservoir to get the spatial
and temporal distribution of ammonia nitrogen concentration from 2007 to 2009. It turned out that, the
average relative errors at calibration and validation of ANN are respectively 3.59% and 19.28% for NH:N,
which is better than multiple regression model’s 8.3% and 22.4%. It shows the models are effective for
monitoring water quality state and spatial distribution of reservoir with the value of in-depth research
and extension.
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Figurel. Location diagram of water quality monitoring section in the Danjiangkou reservoir
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Table 1. Landsat-5 band parameter table
5% 1. Landsat-5 SEFE & 8%k

idziass BB B [ (um) Gy (m)
B1 W B 0.45~0.52 30
B2 LB 0.52~0.60 30
B3 AREN 22 0.63~0.69 30
B4 SITRA 0.76~0.90 30
B5 AW 1.55~1.75 30
B6 FLSAR 10.40~12.5 120
B7 AR 2.08~2.35 30
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Figure 2. Comparison of remote sensing image pre-processing
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Table 2. Error table of multiple regression model

2. ZREVAREIRER

e SEPE TR AR R ZE DS SEPE TR iEROR TS
0.14 0.136 2.9% 0.1 0.105 5.0%
0.14 0.141 0.7% 0.14 0.116 17.1%
0.15 0.135 10.0% \ 0.08 0.079 1.3%
HEM
0.11 0.133 20.9% 0.09 0.095 5.6%
‘ 0.11 0.121 10.0% 0.12 0.111 7.5%
5 \
0.15 0.124 17.3% SEYIAEN R ZE 8.3%
0.15 0.152 1.3% 0.11 0.125 13.6%
0.14 0.144 2.9% 0.09 0.127 41.1%
IAF
0.13 0.146 12.3% 0.13 0.114 12.3%
0.08 0.088 10.0% FRIAE XS RZE 22.4%

HZ e RIAR TR ZE 3R 2 vhal &0, B JAR Y f 3 g JAANSE UE HA AT S A R 25 43 3 A 8.3% A1 22.4%. R
B, BERS T /K o 08 I8 S T o
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PR 2% [ AR N T4 R 45 (Avrtificial Neural Network, ANN), ‘&R HIY0EE_E ] ScHL i) ge 4k skt SEpLok
BELALL A P 26 X 28 I SR Le S5 R RO T B8, RN T TR . N TAPEE X2 PG i T A0 77 (0 N (10 250 2 A
W, HAKRAF A IT(A IO I R R[12]. AL 4% 35 IR A5 TE TR P FE B8k e 38 1 S s ZE ik v
P20 200 P 45, 17 A el B a8 R S R E R LB A R AN RE AR LI I, G oL L R
AL R RGBT KR SRR AR A ELRR, 3RS 7V DA R0 2% R I 30 4 DR 35 AT 4 S 58 I A 4
BRSO, TN TR RIT A, SR IS AR RS LR A DGR, W SR YN LA 48 ) 2% AL
R R BRI LA AT [13].

At FiET MATLAB T 248 5L/ Neural Fitting DhRERIEE N TR LRI . Jorh, BEALIRIARIME . 2
158 A8 T B AR R ERIAE , 5275 M Levenberg-Marquardt. Bayesian-Regularization. Scaled Conjugate Gradient
3 PP WG S R A —Fh o R T S A0 22 P 28 BRUE BRIV GG BUE AN R, 75 U145 2 I R 1B A0 G 1 Bt
UFI I ZEAE R BB I 2% o AHIF ST 3L 18 AN RREA A, Horb 14 MR TER AR E, 4 DA TERARIRAE. K3
B AR RS, AN EIE IR ROR W& 3. INEH A 4 Levenberg-Marquardt 575 R RUR Fe f

Table 3. Comparison of simulation effect of different neural network algorithms

@ 3. FRIEEMMEMEARIUBERAT L=

Bk R R for all

EM 0.999999
Levenberg-Marquardt 0.90959

B 0.971070

M 0.716823
Bayesian-Regularization 0.47916

Can il -0.97201

EEM 0.999555
Scaled Conjugate Gradient 0.89858

Eoana gl 0.78863
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Levenberg-Marquardt SR Z 04T WA 4. MERHRIRL, BT S R e AR R i s e B I LA B0
K, BRI, PN IR ZEN 3.59%; ik P IM X R 2N 19.28%, AR T H e AR Z. T
% JC IR AR TI (K] 8.3%A1 22.4%IM 5, 12 P2 B TR gy U B0 IR v, B AEARAUL S P 15 10

Table 4. Artificial neural network model error table

® 4. NIHEMBRIIRER

eSS SERME A HRRE 4%k SERME A HXRE
0.14 0.140 0.00% 0.09 0.092 2.22%
0.14 0.139 0.71% 0.12 0.121 0.83%
0.15 0.154 2.67% HEM 0.09 0.082 8.89%
0.11 0.112 1.82% 0.11 0.107 2.73%
0.15 0.143 4.67% TR IR % 3.59%
0.15 0.145 3.33% 0.1 0.128 28.00%
0.14 0.126 10.00% 0.08 0.101 26.25%
0.13 0.138 6.15% IAIF 4 0.11 0.125 13.64%
0.14 0.133 5.00% 0.13 0.118 9.23%
0.08 0.079 1.25% TR IR 19.28%

4. GRS

NAFE 2007~2009 £F 7K B3 At > 7 SciB I ENVI AP B 70 SERTEUGHE R T iR HUHL K B KA X,
WA 3 iz, SO TR SRR KA DX AT 2 R S S

Peu e e

Figure 3. Map of Danjiangkou reservoir water area extraction results
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Figure 4. The spatial distribution of NH3N’s concentration in different periods
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