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Study on the comprehensive evaluation of water quality status
of the middle route main channel of the South-to-North Water Diversion Project
SUN Jia! , HAN Pinlei' , WANG Chao? , XIN Xiaokang® , LEI Junshan?, YIN Wei
(1. Qushou Branch of Construction and Administration Bureau of South-to-North Water Diversion Middle Route Project ,
Nanyang 473000,China;2. Yangtze River Water Resources Protection Institute ,Wuhan 430051, China)
Abstract: In order to objectively and scientifically reflect the water quality of the main channel of the middle route of the
South-to-North Water Diversion Project (MRSNWDP), the monthly water quality monitoring data of 8 routine monitoring
sections along the main channel from January 2015 to May 2018 was selected for comprehensive water quality assessment. The
results of the single-factor evaluation indicated that the water quality of the MRSNWDP main channel was class [lI. The
evaluation result was class | -] (based on mean and median) and class [V-V (based on maximum).If the total nitrogen was
not taken into account. The comprehensive pollution index evaluation results showed that all sections of the main channel were
between 0. 16 and 0. 30,and the evaluation results of all sections were qualified. The proportion of total nitrogen to pollution
index of most sections was more than 50%. The fuzzy evaluation results showed that the membership degree of class [ water
quality standard was more than 0. 7 class ]| water quality standard was between 0. 14 and 0. 17, respectively. The membership
degree of [l[[-V water quality standard was very low. The final evaluation results of water quality were all class | . Based on the

three evaluation results, the water quality of the MRSNWDP main channel was generally good and can meet the water supply quality
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Fig. 1 Distribution and location of water quality monitoring sections

in the middle route of South-to-North Water Diversion Project
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Tab. 1 Basic parameters analysis method for surface water environmental quality standards
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2 pH A PRSIk GB 6920—86
3 ey 1357 GB 7489—87
4 R IR ER TR L TR GB 11892—89
5 1o AR ER AR 1 GB 11914—89
6 T H AT o e 5 e i GB 7488—87
7 AR EIBRElAGRES GB 747987
8 PN PR B 7 OB RE 1 GB 11893—89
9 BA B 2o T R T A7 4% S0 e B vk GB 1189489
10 i TR GG B GB 7475—87
11 B ES RN G ;-2 GB 7475—87
12 Ay BT Ak HJ/T 84—2001
13 {0} JRFIOEk SL 327. 1—2005
14 fif JRFTOEk SL 327. 1—2005
15 3 JRFHOEk SL 327. 2—2005
16 i JEF I R GB 7475—87
17 B GRAM) TIORBRIE e TR GB 7467—87
18 it JEF I G B GB 7475—87
19 faniay] M- B B L 3 GB 748787
20 R B FMRIG -2 e GB 749087
21 FaRiiES LLAMT O EE T GB/T 16488—1996
22 (57 8 7 T 1 ) WSt GB 7494—87
23 wiAk I BE A6 B GB/T 16489—1996
24 EYN LI LR B IR K Wi 3BT 32 B D D)

2 AE

Yy ZERFFRBESF 22 TR BR HEAT VR, X T

21 EEFHY

R T AU AT 45 55 KR 61
9K A e K L 22 6 T8 7 7 1
R I e AR IR B S o T Y K5 A 2
ER I K55 KT SR,
AR IRBRAE D £ T i b AR 3K A b
R FEIRELH 38 45 050 F LWL 5 6 K
R LU e 00T KT B35
BRI BRI

ARBFFEHIIC K TR 46 2 0390 L i
RARAE B AT AL B H A LT L L
PRRNISRT NN 2N R 4 7/ IR T N O A vl NN
A K T R B

« 104 « 4 & 5

SESLAR TR IR AY K B AR , HOK BB 0 125,
TS s pH R IX BIFE R 3304 T ~ V26K
(50 AT HE ALY . PR IR AP 6 S T
ZESLBOT- 5 IR KR 1/2 sP g, TS5 bk BR A
ER
2.2 LhE sk

R T AR R SR AT YR Ba2 XK it
ROCHAT I FAEN . G5 Yeds Yeds Bt 7 v an

(D FIC2),
p=L%p LG (D
ni=1 ni=1S;
K,-:Pi><1OO% (2)
nP

AP NERE TG RARRG P KRN T @ 1975 3



IFLFE BALE F &R T RAFCRILG &0

FRG GRS (mg /1) 5 S; K
S - ¢ AECKBTARUE D X 17 bR TEEBR (B (mig /1) 5
K KN i BTG53 5 /AR 415 G 1 5T
BRIF VUM 22355948 s n I BPFERR A EL

CRETTYAR B BN R 2, ZRE TS RAE R
TR AR IR E G T IR ORK B L K b o
FIRCOK B Y 11283 . &K Bfstr . K.
pH TG b v R AR 75 1 S TR AEL TS e 2 A
PR /Kl pH I R 48 3 JL4R AR A1 Jofl 21 1145
PRSI AR R bR B O e D2 2R 1~ 2
{E RKAEN 1/2 AP AU AT VR 20T

K2 BEREFEBHS DL

Tab.2 Comprehensive pollution index classification standards
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Tab. 3 The basic characteristics of water quality factors in the main canal of the middle route of the South-to-North Water Diversion Project

T KR bR WiH By 7 ERTE sl ) dERE  EHE B RESNRN
o] 29. 80 29. 20 29.7 31.1 32.5 31.5 30. 2 29. 80
) Ki v {E 16. 35 17. 25 16. 8 16.9 16.9 15. 8 15.9 16. 25
K
it S A4 17. 20 17. 40 17. 2 16.5 16.2 15. 4 16. 2 15. 90
PR 2= 7.00 8. 00 8.3 9.5 10. 1 10.5 9.8 10. 00
N 8.6 8.8 8.6 8.7 8.6 8.6 8.4 8.5
7 8.1 8.2 8.2 8.2 8.2 8.3 8.2 8.1
) DH (i EP{\ i
S48 8.1 8.2 8.2 8.2 8.2 8.2 8.1 8.1
PR 2= 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.2
o] 12.0 12.8 12.4 13.4 12.6 13.9 14.0 15.2
. Ve A/ iz fE 7.9 8.6 8.8 8.8 9.2 9.5 10.1 9.3
° (mg+ LD S 8.4 9.0 9.2 9.5 9.4 9.9 10.5 10. 3
Bt 2= 1.5 1.5 1.4 1.8 1.7 1.9 1.7 2.4
N1 2.3 2.7 2.8 2.8 3.1 2.9 2.5 2.8
A BRI e B/ RO ) 1.7 1.9 1.9 2.1 2.1 2.0 1.9 1.9
(mg+ LY SEYME 1.8 1.9 2.0 2.1 2.2 2.1 1.9 2.0
PR 2= 0.2 0.3 0.3 0.4 0.4 0.3 0.3 0.2
SGON — — — — — 10.0 11.0 9.0
. it S/ SRVAL 7 9.5 9.0 8.0
o)
(mg+ L1) SFYME — — — — - 8.8 8.9 7.9
R 25 — — — A — 1.5 1.5 1.2
N1 2.7 2.4 2.4 2.4 2.6 2.9 1.7 3.4
6 AT R/ EREVA (] 2.0 1.7 1.7 0.9 0.7 0.9 0.6 0.8
(mg+ LY S 1.8 1.5 1.6 1.0 0.9 1.0 0.8 1.2
PRt 2= 0.6 0.5 0.5 0.5 0.5 0.5 0.4 0.7
R AE 0.17 0.15 0. 20 0.19 0. 29 0.19 0.08 0.17
; AR/ FRALE 0. 04 0. 04 0.04 0.05 0.05 0. 06 0.05 0.06
(mg+ L1) SEHE 0.05 0.05 0.05 0.07 0. 07 0. 07 0.05 0.07
bR 22 0. 04 0. 04 0.05 0. 04 0.05 0. 04 0.01 0. 04
R 0. 05 0. 04 0. 04 0.03 0. 02 0. 02 0. 02 0. 02
g B/ FRAL(E 0. 02 0.02 0.01 0.01 0.02 0.01 0.01 0.02
(mg+ L) EHIE 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.02
TRt 2= 0.01 0.01 0.01 0.01 0 0 0 0.01
R 1.76 1.36 1.59 1.62 1.6 1.37 1.32 1.41
o BA/ FRALE 0.98 0.92 0. 96 0. 89 0.97 0. 94 0.92 0.88
(mg-+ L1 SH(E 1. 00 0.93 0.97 0. 96 1. 00 0.95 0.93 0.91
Fa v 2= 0.21 0.22 0.21 0.22 0.22 0.22 0.23 0.24
R 0. 003 0. 005 0. 004 0. 008 0. 008 0. 027 0. 028 0. 027
0 Hil / PRI 0. 001 0. 001 0. 001 0. 003 0. 003 0. 003 0.015 0. 004
(mg+ L) SEH4ME 0. 001 0. 001 0. 001 0. 004 0. 003 0. 005 0.015 0. 006
Fr e 22 0.001 0. 001 0. 001 0.002 0.002 0. 007 0.018 0.013
.1 0. 008 0.011 0. 006 0. 004 0. 010 0.013 0.013 0. 032
n B/ L VAIER 0. 003 0. 004 0. 004 0. 004 0. 009 0. 007 0. 008 0. 009
(mg+ L1 SFH4(E 0. 004 0. 004 0. 004 0. 009 0. 008 0. 008 0.013
FrvER 22 0.002 0.003 0. 002 — 0.002 0. 004 0.003 0.014
R AE 0. 30 0.27 0. 30 0. 24 0.25 0.31 0.26 0.26
12 AL/ DA 0. 20 0. 20 0. 20 0. 20 0. 20 0. 20 0. 20 0.21
(mg+ L1 SESAE 0. 20 0. 20 0.21 0. 20 0. 20 0.21 0. 20 0.21
FrvER 22 0.03 0.02 0.03 0.02 0.02 0.03 0.03 0.02
Al — — — 0.012 0.012 0.012 — 0.013
itk / HRL(E — — — 0.010 0.010 0. 009 — 0.013
13
(mg+ L1 SEHE — — — 0.010 0.010 0. 009 — —
Fr e 22 — — — 0. 004 0. 002 0. 004 — —
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Tab. 4  Single factor evaluation results of water quality in the main canal of the middle route of the South-to-North Water Diversion Project
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1 318 18 1 1 1 1 1 1 1 Il 1 I 1 Il 1
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P 72; Il Il 1 1 1 1 1 1 1 4 I Vv Il
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AL Il Il 1 1 1 1 1 1 1 Vv I vV I
Bl 1 Il Il 1 1 1 1 1 1 1 vV il \Y Il
JERE Il Il 1 I 1 1 1 1 1 Vv 1 Vv Il
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Tab. 5 Comprehensive pollution index evaluation results of main monitored sections in the main canal of the middle
route of the South-to-North Water Diversion Project
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Tab. 6 Fuzzy evaluation results of water quality categories of main monitored sections in the main canal of the

middle route of the South-to-North Water Diversion Project
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