5 33 B4 4 FE MR R LR Vol.33 No.4
2015 4F 7 A Agricultural Research in the Arid Areas Jul. 2015

X EHS :1000-7601(2015)04-0246-05 doi: 10.7606/] . issn. 1000-7601.2015.04 .37

T Bayes ¥ BRIt #tth TR L35 KM 7 3%
F W eEE,E WL KR

(L.l R 2E KRS AR TRESEE, WSl MRS 010018;
2. NS R POI B2 B SR PR BT S5 R AR WG Ir, 58 PRFIIE R 0100315 3. B R T KRR ERFSE BT, M58 ELE KR 015000)

W E: ¥ Bayes HA WM T EMATHTAMFEAANEG p£d, B2 LT H T ANMELEREEIFHAN
Bayes | B AT AL, AL A Na*t + K* .Ca2* Mg \HCO5 .Cl™ .S0.2~ % 6 M35 AR 1 4 ) Bl B F 5 % 3 T A b 3
kA 5N 3 F,1E A Bayes #| 5l 2 AT B9 3 ANIE A BAR; AW E & 7 £ T8 X3 T K 5200 23 15 b )] 54 A, 2 5L Bayes
% M H B B8 4K 5 D Bayes % M ) B B ST H AR HIBE B 8 Bayes ) B B 2K, DL K (L  BLth B R E Y B BT VT B 1Y
B R g DAY A # B vE M BAT IR AR B AL B 0E R M. 4 R R WA, Bayes # B 2 A7 41 B3R # &K, R Al IE
HEKR 5% MBEREHEIL 86.6%, Gthainkl EAMIL, Bayes H A oM AR EWH AN XER, BH
A AR A

KW : WEFTEME X ;3 T A KA Bayes # 75 0 %

FE 53 EKS: P4l XEIRERD: A

An analyzing method for chemical classifications of groundwater
based on the Bayes Discriminant Theory

LI Bin'?, SHI Hai-bin', LI Zhen', ZHANG Jian-guo®
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agriculture University ,
Hohhot , Inner Mongolia 010018, China; 2. Institute of Resources and Environment and Testing Technology of
Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences , Hohhot , Inner Mongolia 010031, China;

3. Institute of Water Conservancy Science , Inner Mongolia Bayannur , Bayannur, Inner Mongolia 015000, China)

Abstract: Bayes discriminant analysis method was applied into the discrimination and classification of groundwater
chemical types to set up a Bayes discriminant analysis model for synthetic evaluation of groundwater chemical types. Six
indexes including Na* + K* ,Ca’* \Mg®* \HCO; .Cl~ ,SO,>~ were selected as the differentiation parameters in this
model. Chemicals in the groundwater could be classified into three types that were chosen as the three normal populations
for Bayes discriminant analysis. Groundwater in Hetao irrigation district was utilized as the trial sample for data collection
to set up the linear discriminant function of Bayes. The Bayesian linear discriminant function was then employed to calcu-
late and determine the Bayes discriminant function values of the samples. The population with the maximal value was
thereby used as the population for entire samples. Finally, in order to test the validity of this model, the cutting ring
method was applied to evaluate the discriminate criterion. Results of this research showed that the misjudgment rate of
this Bayes discriminant analysis model was low, reaching as high as 82.5% in correct recognition rate and 86.6% in
output accuracy. Compared with traditional method, this Bayes discriminant analysis model could provide classification
outcome that was clear and informative information for chemicals in water.

Keywords: Inner Mongolia Hetao Irigation District; chemical type of groundwater; Bayes discriminant; classification
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Fig.1 Location of Inner Mongolia Hetao Irrigation District in this study
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Table 1 Measurement values of hydrochemical types in underground water of Hetao Irrigation District

HilREA PEMFEARSEI(E Evaluation index Syl
Forecast samples HCO, " aL- 50,2 Ca* M g2+ Na* + K* Classification
1 2.886 2.720 2.764 1.997 2.087 2.755 Cl - Na %!
2 2.660 2.565 2.603 1.930 1.954 2.533 Cl- Na %!
3 2.750 2.658 2.336 2.117 1.691 2.487 Cl- Na %
4 2.621 2.594 2.719 1.836 1.997 2.672 Cl - Na %!
5 2.754 2.578 2.555 2.008 1.713 2.612 Cl-Na %!
6 2.934 3.194 3.072 1.915 2.182 3.184 Cl - Na %
7 2.640 2.481 2.911 2.184 2.141 2.497 SO, — Na 7Y
8 2.784 2.302 2.778 2.091 1.933 2.535 SO, — Na %Y
9 2.661 2.124 2.301 1.93 1.811 2.164 HCO — Na 74
10 2.531 2.078 2.017 1.662 1.562 2.126 HCO — Na %4
11 2.769 2.270 2.453 1.979 1.844 2.407 HCO - Na 2
12 2.615 2.334 2.358 1.939 1.549 2.412 HCO - Na %
13 2.866 2.597 2.527 2.084 2.162 2.454 HCO — Na %4
14 2.725 2.345 2.516 1.904 2.035 2.346 HCO - Na Y
15 2.551 2.290 2.301 2.062 1.730 2.125 HCO - Na %
Fz2 HTKEERE) Bayes ¥R R
Table 2 Bayes discriminant results on underground water samples
M kLA JUB BRELE Discriminant scores HR KAL)
Forecast samples W, (x) Wy(x) Wy(x) Max(W(x)) Affiliation Hydrochemical type
1 522.239 519.683 522.338 522.338 G; HCO - Na 2
2 462.810 460.671 461.708 462.810 Gy Cl - Na 7l
3 530.421 524.453 530.357 530.421 Gy Cl - Na 7l
4 419.434 418.588 417.317 419.434 G Cl - Na 7!
5 505.017 503.739 505.447 505.447 G; HCO - Na %4
6 518.105 513.091 511.754 518.105 Gy Cl - Na 7l
7 484.672 489.773 485.651 489.773 G, SO; — Na 7
8 504.945 510.932 510.049 510.932 G, SO, — Na %4
9 475.694 475.289 480.555 480.555 G; HCO - Na 74
10 406.442 402.086 409.150 409.150 G; HCO - Na 7Y
11 491.960 492.270 496.916 496.916 G; HCO - Na %4
12 459.073 458.942 460.918 460.918 G; HCO - Na 74
13 544 .414 538.934 546.201 546.201 G; HCO - Na 7Y
14 484.651 483.016 486.936 486.936 G; HCO - Na 14
15 484.934 483.483 486.440 486.440 G; HCO - Na 74
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