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Comprehensive assessment of water quality based on Bayesian
Method & Normal Distribution Theory

SUN Lingling', WANG Shugian', SHI Baohong”, YAN Dandan', YANG Xuyang'
(1. Institute of Water Conservancy and Hydro-Electric Power, Hebei University of Engineering, Handan 056001, China;
2.Huangbizhuang Reservoir Authority in Hebei Province, Shijiazhuang, 050224, China)

Abstract: The Bayes method is based on the normal principles to analyze and evaluate the water quality
of the Huangbizhuang Reservoir, the idea and calculation method of the improved Bayes method are
also given. By using GB3838-2002 as evaluation criterion, the improved Bayesian model for water
quality evaluation is established through selecting water quality monitoring data on dam, Huangbizhuang
Reservoir. The evaluation results show that the model is suitable for Huangbizhuang reservoir water
quality simulation, the water quality of Huangbizhuang Reservoir is mainly I and I grade, while it is
worse in the rain season for water quality being II grade, other months achieve I standard.

Key words: Normal distribution; Bayes method; Water quality comprehensive evaluation;

Huangbizhuang Reservoir

FER AT EAYBORE R, K F IR K. X EETFIEAFAE—E A TE T, 852 TSR,
AFIEFIRACPART APl kR E,  HPRaiveessRkie . WRE 2, Hikd itz
FKIR S S AT L Y, RIS AE T E S BIBRMGI, SCRE I DU 306 1 Kk A R 1 e R g
ik R, TAOVEMMHERN A RUARAEIE  EHE B TRERAEE Y, i TR 2 iz 0
FURGE AR IR 2 B Eim Y, RRBORMARER RS E SRR ¥, IR e A
R NTEF AT IR AR IRIEER, “k A Eok” 55 DUM-3r 75 T AR 65 6 SR E AT BUBE HE K ek BRPEOT
PR ARATE, BEE NS ARBER R IREE £ D5 5 R i b, B0 aE &5 A SR A
R R, AR IS RATROKRBEEGT TRRBRPRT T B DUARMEER BE S e R K R PE
Tk B BN, ENIMFR AR Y iR, EIFTESREMAR, i,
TR, LT RRAK BRI TS T, (H

iR B 2017-09-15 BB
BEEWHE: EZkAD Yl SIREFHL R L5 (20142X07203-008)
EE A TEY (1991, 4, LBk A, BEBFRA:, B KRR KRB,



94 4

PIERFR S BT Iy A S BRI VUSRS 2 A PPN —— LA S BE FE R B2 A 4] 71

1 K BUFHEIRFIAR A

A UK EET R 38 (b IRk IR 558 B R A v )
(GB3838-2002) 24 PEAr fmifl, &5 & H R K PEAT N %F
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Tab.1 Surface water evaluation content classification

BN WL BEW%
R (DO). A (NHsN). 5 HA: LA (BODy). K.
IR R, RN (2N (N il pH . R

feaafR% s (COD), fif

N AN S R B

R 2 KRB

( Hfz: mg/L)

Tab.2 Water quality type standard

BT T I z IH v M
IRR 7.500 6.000 5.000 3.000 2.000
B e R 2.000 4.000 6.000 10.000 15.000
COD 15.000 15.000 20.000 30.000 40.000
HAR 0.150 0.500 1.000 1.500 2.000
5% By 0.002 0.002 0.005 0.010 0.100
i 0.050 0.050 0.050 0.100 0.100
BOD: 3.000 3.000 4.000 6.000 10.000
A 1.000 1.000 1.000 1.500 1.500
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Tab.3 The monitoring indexes of dam upper section in the Huangbizhuang reservoir

PEITA - A 1y DO mhR AR COD AR R fif BOD; e
1 10.5 2.9 7.9 0.07 0.002 0.0002 2.0 0.50
2 11.6 2.6 8.3 0.04 0.0019 0.0002 2.0 0.50
3 13.4 23 8.6 0.06 0.0019 0.0002 2.0 0.50
4 10.5 2.8 8.6 0.05 0.0018 0.0002 2.7 0.50
5 8.7 1.8 8.9 0.09 0.0018 0.0002 2.0 0.50
6 8.3 35 9.2 0.04 0.002 0.0002 2.0 0.50
7 8.9 2.7 9.3 0.05 0.002 0.0002 32 0.50
8 7.8 32 9.5 0.09 0.0019 0.0002 3.6 0.50
9 7.3 34 9.0 0.05 0.002 0.0002 3.5 0.50
10 8.7 3.6 8.7 0.04 0.0018 0.0002 2.6 0.50
11 10.1 2.7 7.6 0.05 0.002 0.0002 2.7 0.50
12 10.3 3 8.1 0.05 0.0017 0.0002 2.2 0.50

R4 BBREKESEEMIVESITESER
Tab.4 Calculation result of various indexes of Huangbizhuang reservoir
F5hR I I I v \%

DO 7.898 94 6.319 15 5.265 96 3.159 57 2.106 38
EERMR R 7.243 24 14.486 49 21.729 73 36.216 22 54.324 32
COD 73.437 50 73.437 50 97.916 67 146.875 00 195.833 33
AR 0.080 75 0.269 17 0.538 35 0.807 52 1.076 70
R By 0.000 15 0.000 15 0.000 38 0.000 77 0.007 67
fif 0.000 54 0.000 54 0.000 54 0.001 07 0.001 07
BOD:s 5.019 23 5.01923 6.692 31 10.038 46 16.730 77

Wit 0.062 50 0.062 50 0.062 50 0.093 75 0.093 75
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Tab.5 The posterior probability of comprehensive water quality for multiple indexes
Pertllnal Hty I I jut v v

1 0.278 7 0.254 5 0.1752 0.148 8 0.1427

2 0.260 1 0.238 5 0.184 0 0.1619 0.1555

3 0.263 7 0.233 8 0.180 1 0.164 0 0.158 3

4 0.2523 0.2314 0.194 5 0.164 9 0.156 9

5 0.267 5 0.227 6 0.193 5 0.162 2 0.149 3

il 6 0.268 8 0.270 4 0.1719 0.1513 0.137 6

X 7 0.264 1 0.266 0 0.1811 0.1520 0.136 8

8 0.224 8 0.2297 0.228 0 0.170 5 0.146 9

9 0.256 4 0.268 5 0.190 1 0.149 8 0.1352

10 0.246 4 0.2370 0.200 8 0.163 5 0.152 4

11 0.276 6 0.256 9 0.176 9 0.149 1 0.140 5

12 0.246 3 0.225 6 0.198 9 0.168 5 0.160 6

* 6 HEBEKELSESKRITFNER
Tab.6 The comprehensive water quality assessment in the Huangbizhuang reservoir
Hy 1 2 3 4 5 6 7 8 9 10 11 12
L
KR I I I I I I 1l 11 it I I I
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