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Abstract
River area. [ Method ] Six river sections were set up along the river,and water samples were collected and tested from 2015 to 2016. Methods of
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[ Objective | The research aimed to investigate and evaluate the spatio-temporal variation of pollutants and water quality in Juzhang

the single factor pollution index and the comprehensive pollution index were employed to evaluate the water quality. [ Result ] The difference of
monitoring pollutant distribution was significant among different sections, but not significant among times. The assessment of the single factor
pollution index indicated that total nitrogen ranked the major pollutant of the river,following by total phosphorus. The assessment of the compre-
hensive pollution index suggested that the water quality of the total area kept good level. However,water pollution was serious at Jingzhou sec-
tion (IV level of water quality standard ). [ Conclusion]The water quality in low water period was worse than that in high water period,so was

worse at downstream than that at upstream.

Key words

T IAE A Py T R TR K B R ) S B2 AR o) AR,
B B Tk A S AN SR 2 PR, 2 [ i Bl 9 AR 22 9] i
PR AR JEE A9 75 Gt Hie il , 3 A 50% i1 18 52 2175
G ST TS Y M A B G BRI A i 4
e RERE o 52 P By n] 528 A e BA H 2808 S IR ot
HIZEE PR /K PREE A BEAY 2R P T4 i XK ot
PEAT SIS WD, 568 s R T R 2 B2 1 20 A S5 VAR
AR 7R K BT IR T2 275 Y PR 1 BoK BT AR I 23 A8 AR RS , il i
TSR R LR AR o FAT, 5 PRV 9K R 1
PR AL A B AR BOT N L SR AR RO IR S
Horb AR BOPIESER PR ) T S PR PR EA T HL AR,
B RE A PN R 5 IR R0, 78 B A 35T H R K e 53 o i
WOK Bt 22 AN R KA K B 12207 % I fl i R AR
) LB Y I F 2 H AT 2 K RPE " s miss b
15 YRR IR 25 T AR S B (73 301 Bk LA A% T 45 B )
PN FR AR, 75 A TR AR A PFO FE 40, P04 IR I
SRR TN AR 3 15 I G PRI ™ o SR s deds
BOTAN RS G SO A B K5 GRS, A7 R T HE 4% 1
DT A Z TR 7 G R BE 19 22 53 AR B BN ) IZ I H o Vega

HEWEH FEAWHIEKS e A 47 B (ZLGC201801)

EBRN FHF3(1990—) , 4, HAL M AL FMEMT A, R F @
KRERFEERE RN, « BEELE, SR IR, AL, A+
&I N FRB RN AT

iR 2018-12-08

Pollutants ; Water quality ; Spatial-temporal variation ; Environmental evaluation ; Juzhang River area

2z Sundaray' "™ F1 Han 28 S350 3207 22 % PG BE 4 Pisu-
erga ] \E[JJ& Brahmani i |5 [E] Nakdong i [ 7K 5 i 23 51k
HEAT T MM S0 . Ze s R A A %7
RN VTR 2 B A o Y8 T 350 3K 5 14 B 23 B AR R
117 00 51

TR R KT L R — 4RSI 1T I 2 i
AEE T A 2 B BH T RV DA B GR M S A b IX
TH TR - IR IR 6 A B A St ke
HAEE AT . % T2 413 831 hm, AT
77.26 5 N (g XA T 19. 82 7 A, #F Hb i AR
73 141 hm® R R 631 139 Va, JiikliTLk £ 4 X /4
JME 717 365 J1 TG, G AT HBIX A P R (1 547. 32 4200 1Y
4. 64% 4 R AFILI A 7 389 T, TR 7K i 35 i 28 B |
1 BT DA BT R R K e 4 D) B fll 2 5 i e e & e
WTAESR , B 25 412 0 U A VI & R, THL TR ) 3 Sl R 3 A 3 B
JE 3 H 25 bR BT R T ) K 5 K AR AR
SR KPR AT PR AS O L A R Y B
BUW/KABLIRBCIEAT T 0125 40GE (R i i sk (4 1 4
GO H R B Z R G0 o0 514 . 2B TE 2015 4F 12
H—2016 4 12 H X R EC S T B 1) 6 AW W i 4 72
JEIKFERIRAE 55087, R A TR B0 R FLE &5 Yeds
O K I TPEAN , AR BIT0 J AY 25 Y R, I
Xof K 5 25 AR AR IEA T A0 S5 TR, LAY R JEL V] e dsk A 7K



80 B A

2019 £

BEE LRI P R
1 #REFE
L1 RERMEMARREHEEE HENEHE RN
TR 221 km, £ K T AR 3 480 km®, 1% T 4E UK T B
47.4% , 52 AU 16. 3% , 2 AT UK TR TLAISE — K
VIR o R AT R, R AT AR R R
4 1050 mm oAy, PUZET & A0 A, 2P 2, H
1 4—10 H ZARFRREmT i G 2 4R 88.3% .
ZFTEIBEE T 6 IREER AR A LR E T
e IR A I (AT T AT KB RATR BT ) J8im] (1 A7
FEWTIAT AT ) JELEETT (PR E R JR0JH T T T )
SRAE R AT S %A P e T PR — B 1) .

L Iy % W

1 GHEMREERRESDE

Fig.1 Distribution of sample sampling point in Juzhang River area
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Table 1 Water quality parameters and their determination methods

and standard values
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Bl b B 1) 7 255081 R SPSS 13,0 B FiEA T, A
TG YA B L5515 Y35 50PN SR Excel 2010 4144
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2.1 AREESLEYMETEL MR 20FH, HERN
WA COD, TP TN NH, —N 4§ 4 2475 Y4 () HE i ik 75 45 1)
SYAA 3 25 5 (Sig. <0.05) 1 COD,,, \As 7E45 [ 5340 1%
2955 (Sig. >0.05) . H COD,, 4 8.90~25. 60 mg/L,
FEIPH AT 1T T COD, 15 YL Wk 3 8 35 v TR % KT L 5 O
WA BRI W D4 S S TP S 0. 03 ~
0.28 mg/L, ZLyyn] 30 0] 11 Wr i TP e 5 I 38 v T4k i
FAF AT T8 R A 0] 11 25 7 1 5 TN A B 1. 05~
2.30 mg/L 36 ¥a] FTHF T TN e J3E 0 2 55 Tk % KW L S0
AU BRSPS WA NH, N 393 5k 0. 23 ~
0. 82 mg/L, (A #E AN T Wi NH,—N [0 i 0 2 7 T4k
2N 7N/ S IR £ D) B YT TR X NI ] Bl N 13 SRR
=1 il Bl R N O =1 R T S

T ST 15 G v BEAE R (8] B R AR,
(R H2: A iR B B K- (Sig. >0.05) (35 3) o I hY
COD,, .COD,,, TP TN \NH, N Fl As 4> 5 2. 30 ~ 4. 14,
8.30~15.28.0.04~0.19.1. 10~ 1. 87.0. 30~ 0. 64 #1 0. 01 ~
0.04 mg/L,
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Table 2 Changes of major pollutants concentration in different sections mg/L
Wl CoD,,, coD, P N NH,-N As
Monitoring section
R KAF Railway bridge 2.249+0.509 a 9.936+0.787 a  0.109+0. 034 ab 1.430+0.034 a 0.263+0.052 a 0. 004+0. 000 a
Iy ym] Madu River 2.958+0.094 a 8.910+0.371 a  0.279+0.090 ¢ 1.053+0. 112 a 0.233+0.034 a 0.006+0. 001 a
9477 Baishi Harbor 4.300+1.785 a 9.860+0.542 a  0.051+0.022 a 1.082+0. 089 a 0.818+0.247 b 0.004+0. 000 a
VEEMF Tunxi Bridge 2.740+0. 143 a 9.314+0.757 a  0.022+0.005 a 1.450+0. 068 a 0.380+0. 039 ab 0.004+0. 000 a
W] 0 Lianghekou 3.092+0.311 a 8.926+0.657 a  0.039+0.007 a 1.534+0.097 a 0.819+0.294 b 0.011+0. 007 a
FBMAT 1 Jingzhou Estuary 4.080+1.441 a  25.540+6.405 b 0.236+0.054 be  2.280+0.525 b 0.276+0. 026 a 0.002+0. 001 a
e SR NE b 30R 25 53 257K F-(P<0. 05)
Note ; Different lowercase letters in the same column indicate significant differences( P<0. 05)
x3 FEREEEFTERENTL
Table 3 Changes of major pollutants concentration at different times mg/L
W] CoD,, con,, TP ™ NH,-N As
Monitoring time ’
2015-12 2.668+0. 149 a 14.225+3.166 a  0.111+0.063 a 1.507+0. 091 a 0.309+0. 055 a 0.010+0. 006 a
2016-03 4.132+1.136 a 15.27246.526 a  0.045+0.011 a 1.428+0.123 a 0.424+0.057 a 0.004+0. 000 a
2016-06 2.967+0.323 a 8.350+0.481 a  0.140+0.055 a 1.19320. 113 a 0.550+0. 260 a 0.004+0. 000 a
2016-09 2.303+0.422 a 11.700£1.900 a 0. 134+0. 066 a 1.367+0.118 a 0.639+0.238 a 0.004+0. 001 a
2016-12 4.113+1.460 a 10.858+1.608 a  0.185+0.071 a 1.864+0.522 a 0.403+0. 151 a 0.004+0.001 a
T : [P RNG TR RR 22 5 i 7K F-(P<0. 05)
Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
x4 KFRBETF(Pi) REETFHRER(P) 2
Table 4 Analysis of water quality single factor (Pi) and comprehensive pollution index (P)
i i) Wikl Pi P 251
Time Section CODy,, COD, TP TN NH;-N As Category
2015-12 LRI NS 0. 508 0. 643 0.475 1. 560 0.280 0. 080 0.591 I
i 0.522 0. 483 0.410 1.350 0. 190 0. 140 0.516 Il
A 0.450 0. 580 0. 100 1.220 0.424 0. 080 0.476 I
TH BN 0.417 0.523 0. 100 1. 460 0.234 0. 080 0.469 I
[ 0.405 0. 545 0. 150 1. 580 0.520 0. 800 0. 667 I
FR|PH R T 0.367 1.495 2.100 1.870 0.204 0. 003 1. 006 I\
15 0.445 0.711 0.556 1. 507 0.309 0. 197 0. 621 I
2016-03 L RIS 0.488 0.447 0.235 1.380 0.330 0. 080 0.493 I
L2 R0 0.497 0.420 0.210 1. 195 0. 368 0. 080 0.462 I
A 0.458 0.450 0. 040 1.133 0.378 0. 080 0.423 I
NEREN S 0.517 0.434 0.135 1.409 0.419 0. 080 0.499 I
[P 0.538 0.437 0.265 1.470 0. 700 0. 080 0.582 I
FAIPH R 1.633 2.395 0.450 1.980 0.346 0.058 1. 144 v
Sy 0. 689 0.764 0.223 1.428 0.424 0.076 0. 600 I
2016-06 BB AT 0.433 0.415 0.750 1.385 0. 068 0. 080 0.522 m
T 0. 483 0.390 1. 885 0.723 0.202 0. 080 0. 627 I
HAH 0.300 0.435 0.150 1.020 0.520 0. 080 0.418 I
TBEMF 0. 500 0.335 0. 150 1.220 0.392 0. 080 0. 446 I
[ 0. 700 0.415 0. 300 1.352 1.810 0. 080 0.776 I
FRIPH Ry T 0.550 0.515 0.950 1. 460 0.305 0. 040 0. 637 |
Ey 0.494 0.418 0. 698 1.193 0.550 0.073 0.571 I
2016-09 LRI 0.044 0. 505 0. 165 1.396 0.273 0. 080 0.411 1
L2 R0 0.525 0. 448 2.130 0.878 0.193 0. 140 0.719 11|
F A 0.475 0.470 0.325 1.268 1. 650 0. 080 0.711 I
bEREL TS 0.392 0. 548 0. 150 1.540 0.470 0. 080 0.530 i}
[EpEy 0.433 0. 485 0. 150 1.380 1.020 0. 080 0.591 |
IR P T T 0.433 1.055 1. 085 1.740 0.228 0.020 0. 760 I
Sy 0.384 0.585 0. 668 1.367 0. 639 0. 080 0. 620 I
2016-12 BRI RHT 0. 400 0. 475 1. 090 1.430 0. 366 0. 080 0. 640 I
Ll p 0.438 0.488 2.345 1. 121 0.211 0. 140 0.790 I
A 1. 900 0.530 0. 650 0.770 1. 116 0. 080 0. 841 I
TBEMF 0.458 0.490 0.025 1. 620 0.384 0. 080 0.510 I
PR I 0. 500 0.350 0.115 1. 890 0. 046 0. 080 0.497 I
FAPH R 0.417 0.925 1.320 4.350 0.296 0. 044 1.225 v
1y 0. 686 0.543 0.924 1. 864 0.403 0. 084 0.751 Jil|
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Fig.2 Temporal(a) and spatial(b) changes of the comprehensive pollution index in Juzhang River Basin
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