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Tablel Assessment standard of heavy metalsin soils

mg-kg™
g V5 YA LR TG LR ERETGY LR
Xa Xc Xp

Hg 0.15 0.30 150
Cr 90 250 400
Cd 0.2 0.3 1.0
Cu 35 50 400
Pb 35 250 500
As 15 30 60
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Fig.1 Structure of double-layer backpropagation neural network
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Table2 Assessment standard of heavy metalsin soils

mg-kg?t

TTRBR R e LR

LR Xa Xc

TG G IR TG A
Xp Xp

Hg 00375 00750 01125 0.500 0.1875 0.2250 0.2625 0.3000
cr 25 450 675 900 1300 1700 2100 250.0
Cd 0050 0100 0150 0200 0225 0250 0275 0.300
Cu 875 1750 2625 3500 3875 4225 4625 50.00
Pb 875 1750 2625 3500 8875 14250 19625 250.00
As 375 750 1125 1500 1875 2250 2625 30.00
H#@ 025 050 075 100 125 150 175 200

0.6000 0.9000 1.2000 1.5000 2.2500 3.0000 3.7500  4.5000
2875 3250 3625 400.0 600.0  800.0 1000.0  1200.0
0.475 0.650 0.825 1.000 1500  2.000 2.500 3.000

13750 225.00 31250 400.00 600.00 800.00 1000.00 1200.00

31250 375.00 437.50 500.00 750.00 1000.00 1250.00 1500.00
3750 4500 5250 60.00 90.00 120.00 150.00 180.00

2.25 2.50 2.75 3.00 4.50 6.00 7.50 9.00
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Fig.2 Error curves of adding density train with
backpropagation neural network
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Table3 Statistica analysis of samplestest values and predictive values

mg-kg™
SEIME (e
TCE AT

FEARASL e/ ME SSNE ¥IH Frifk 2z FEAAN % fe/ M SSNIE ¥IH i
Hg 15 0.024 0.39 0.13 0.11 54 0.024 0.390 0.170 0.140
Cr 15 36.200 117.50 60.70 21.90 54 36.300 116.800 57.900 21.900
Cd 15 0.140 0.73 0.32 0.19 54 0.140 0.730 0.380 0.230
Cu 15 18.100 3850 30.90 550 54 18.100 38.400 31.300 5.700
Pb 15 23.300 37.20 31.10 3.70 54 21.200 37.200 31.100 4100
As 15 7.400 13.30 10.60 2.00 54 7.400 13.300 10.000 2.200
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Fig.3 Spatia distribution of the max, minimum and predictive
value
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Table4 Relevant test parameters of backpropagation neura
network evaluation model

TR Bz oo MIm  FR GZIERE  RIEIKEK
Hg 6 0.02 0.013 28
Cr 8 0.02 0.003 29
Cd 8 0.02 0.005 38
Cu 7 0.02 0.012 4
Pb 9 0.02 0.007 39
As 7 0.02 0.003 51
RPN 12 0.05 0.001 30

Kl 4 /& BP M4 LG TP Il Zrir 22 th 4, 18] 5 a2
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Fig.4 Error curves of comprehensive evaluation by
backpropagation neural network

[+ PRTEUE
A TIIE] 11527
I — SEhall Lk

I /40.959

2 4 6 8 10
BT (i
B 5 Z4 RN E S FRALIME = )3 4547
Fig.5 Regression analysis of the values of comprehensive
evaluation and prediction
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Fig.7 Distribution of single factor pollution index assessment with backpropagation neural network
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Pollution assessment of heavy metals based on double-layer
BPNN and GI Svisualization

Wang Fen'?, Peng Guozhao®*, Jiang Jinang®, Kong Weijuan*
(1. Ingtitute of Plateau Meteorology, China Meteorological Administration, Chengdu 610071, China;
2. \\enjiang district Meteorological Bureau, Chengdu 611130, China;
3. College of Resources and Environmental Science, Chengdu University of | nformation Technology, Chengdu 610225, China;
4. Departmentof Geography Information Science, Nanjing University, Nanjing 210093, China)

Abstract: In order to assess the extent of heavy metals contamination resulting from geo-authentic productive area of
Ligusticum chuanxiong Hort. in Sichuan province, fifteen soil samples were collected and analyzed for the content of the
heavy metals. The assessment of heavy metals contamination in soils was performed by double-layer back propagation
neutral network and GIS spatial analysis technology. The results of assessment indicated that most of research area was
contaminated lightly. The areas of Chouzhou, Dujiangyan and Pengzhou were polluted in middling extent. The way of
double-layer BPNN and GIS could carry out a relatively accurate spatial analysis to even a small group of data, reduce
the cost of sampling under the principia of a stated analysis precision and get higher accuracy spatial distribution than the
single-factor index method.
Key words: neutral network, backpropagation, heavy metals, double-layer, pollution assessment, Ligusticum chuanxiong
Hort., GIS



