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Fig. 1 Sampling stations in the main stream of Xijiang River.
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RN A I KRR 2] — Je rp/NBL K 3L (MR 34.6 m,
e KoKk 16.0 m, &IT7Kk 9.5 m), HikHE
AAGE, BRATOR K], HAd A B R
KR BAFPY S ARBEERIT R 2017 4EF0 2018
EIKRRE, 6 AARZRFEKIN, 12 AH13 A 25
RRFAG KRN ERAG K, 9 AR, A2
FERME—IR, BUCRHEITE— AN 78 1.
1.2 HmRESiE

RUCRH Y, fEE I 30~50 m i
T KR IR BT BR AR AK A o % [ 8 303 o
JKAA 3% B J& (secchi disk depth, SD, cm); {i ] YSI
EHEX Z S BOK BT (GEE, YSDIE pH. #
fift %A (dissolved oxygen, DO, mg/L) . A fLik 5 B L
(oxidation-reduction potential, ORP, mv), H, 5%
(conductivity, Cond, pS/m)Fl &, A 7 P & 1K (total
dissolvable solid, TDS, g/L)Z ¥4k K F . ffi ] SL
FHHLBEEE R KR 0.5 m JZ/KEE, MHECHE 500 mL,
BEARFEIEE T, b HySO4 MRfE %= pH<2,
€ J5 T 4 CRBURAE, A MLm= ilE, A
FESBORAEATRE, e 25 RBCHOFH{E . B
3 AT A B T ik 35 4 HE v K S I 0 BT R A
FUEERAE, AT Ak 22 8 A i R TR 1 1o 5 PR
BROYE (E F bR E GB11892-89) il & , it N
CODwn(mg/L) . BLIFHEL— 5 K FE, 7 [l = N 4
WHATMAN GF/C 38R 38 5 43065 B 0 e 7K
TRIF4E % a(Chla) & & (ng/L)>; 55 Bt— & &k Rk
FEEOR AN, 25 Skalar i s 8 7K 543 B A (faf
2% Skalar)l %€ NH4-N, NO3-N, NO,-N, TN, TP
B FRERIEAR AL mg/L, TE); B T2 (NH;,
mg/L)HRE B I FE AR A A 285 PO
1.3 HE\EHHEIEN

HR 4l i F 7K K SR B T Re RO 3 H bR, AHF
e S E (HRAKIREE RS ) (GB 3838-
2002) 1 ZEAR1E(EN CODwM, <4 mg/L) 1 Z5K X} Firf
X IR A ARAR AT, R KRB 35 Y4
BOTH 2 SOK PR IRFEEOE 27, Xtk AR PR 5 R
TR IHATTPEN . K SPSS18.0 for Windows
PR R 22500 o A OGRS B AL IE 43, fifE
FH Excel 2007, Matlab Fl R Z{EK .
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2.1 IBALIREEYEME

SRAERA], VUYL T 7K A PR B W 25 5 WL 3%
1o 7K A& pH {E KR4 B 14k F 7.43~8.06 S Rl 4, 9
A 12 .3 3.6 AHESIR 756, 7.87. 7.86
771, KEETHEZREHE, 6 . 9 HEET
12 A3 A o AKARER B AR AL A 0.06%0~0.17%o.
9 A. 12 A. 3 AKIK TDS &= ¥{EKEAHFE, 6
A5 FE S TDS 84K, /K& ORP B fL K,
BARME R 183.3 mV, F/MEICH 253 mV, DO
SEVEE N 6.02~9.36 mg/L, k3 Ha K TR
BIR o, Z RAEIARE TR RZ W, K AR B R 2=
SRR, FKIRALT AR, SRR
H, FREEA TN S EHE T 1.0 mg/L, HR{EHIA
£ 2.881 mg/L. A[FEHAMKE TP & EIEE 6 H
(0.174 mg/L)>12 H (0.166 mg/L)>9 JJ(0.075 mg/L)>
3 H(0.071 mg/L)RARfka®A, o B RN E R A
JSAEY TP S EEE, 16 0.15 mg/L 247, NO3-N
TR eSS TN KEUERE, PO,-P &5 TP
AL AR R EAHRE, FKP NHe-N S 2H &S T
AT R R ER v B R EUR KM L Ak
WA R, ik 19.380 mg/L (9 ). HA
S45H1, NO,-N. NH; Fl Chla 7 b THAK K E,
R A3 1) o B
2.2 WILFRAEF CODy, HREIRE
221 FHETA AN, CODw, FEAELE
Fil & 0.73~4.83 mg/L, YA K 2.67 mg/L, Hf;
BUE K 2.42 mg/L F12.64 mg/L, 53R 5K, 2017
4.9 F 7K1& CODw, 1 5B A FEI N 1.85~4.30 mg/L,
PIUER 2.94 mg/L, & i m (H 08 - R AL
12 H CODw, & 8B bVEH N 1.74~4.39 mg/L, #
E°H 3.03 mg/L, % e i {8 2 7 k7 m A A
2018 4F- 3 J] CODw, & it 22 fIE M 0.73~2.64 mg/L,
PIE R 1.62 mg/L, & &t (Huh 7 R 6
H CODy, % #7845 1.80~4.83 mg/L, ¥I{H
M 3.08 mg/L, % A i (B 67 Ry R S (A 2).
6 H.9H. 12 AVEILT /KK CODw, &% 2557
AN (P>0.05), fHiX 3 YCRFETH CODw, & it
BEET 3 A7k CODy, & 7 (P<0.05),
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Tab.1 Mean value and variation range of environmental factors in the Xijiang main stream

TiH factor

9 H Sep

12 A Dec

3 H Mar

6 H Jun

pH 7.56(7.51~7.63)
WT(C) 27.86(25.76~29.64)
Sal(%o) 0.14(0.09~0.17)
TDS(mg/L) 0.19(0.12~0.23)
ORP(mV) 55.9(37.2~88.5)
DO(mg/L) 8.03(7.51~9.36)
Cond(uS/m) 310.9(205.1~388.6)
SD(cm) 45(50~40)
Chla(pg/L) 1.89(1.1~3.06)
Si(mg/L) 14.086(8.671~19.380)
TN(mg/L) 2.369(1.728~2.85)
TP(mg/L) 0.075(0.02~0.152)

PO,-P(mg/L)
NO;-N(mg/L)
NO>-N(mg/L)
NH4-N(mg/L)
NH;(mg/L)

0.041(0.009~0.084)
1.658(1.105~2.005)
0.009(0.001~0.044)
0.447(0.15~0.69)
0.014(0.005~0.024)

7.87(7.63~8.06)
19.15(16.54~20.37)
0.15(0.1~0.17)
0.2(0.14~0.23)
31.8(25.3~39.3)
8.42(8.16~8.74)
276.4(184.4~317.3)
92(70~140)
2.2(1.28~4.10)
8.748(5.186~10.243)
2.177(1.554~2.881)
0.166(0.079~0.253)
0.021(0.002~0.058)
1.724(1.327~1.953)
0.022(0.001~0.065)
0.019(0.001~0.085)
0.001(0~0.003)

7.86(7.68~8.04)
19.83(18.72~20.71)
0.15(0.11~0.17)
0.2(0.15~0.23)
44.1(28.8~67.6)
8.58(8.07~9.03)
276.3(209.5~319.4)
90(60~110)
3.88(1.38~5.50)
7.549(6.51~8.322)
2.323(1.657~2.726)
0.071(0.026~0.148)
0.048(0.01~0.128)
1.938(1.5~2.059)
0.048(0.018~0.089)
0.050(0.011~0.117)
0.002(0~0.003)

7.71(7.43~7.94)
27.64(24.93~29.97)
0.11(0.06~0.17)
0.15(0.08~0.23)
153.6(70.9~183.3)
6.63(6.02~7.91)
233.8 (129.3~345.8)
15(10~20)
2.94(1.22~7.11)
7.907(1.588~14.002)
1.854(1.076~2.483)
0.174(0.095~0.231)
0.148(0.076~0.194)
1.321(0.745~1.794)
0.016(0.002~0.051)
0.214(0.048~0.381)
0.01(0.001~0.021)

7E: T WT. Sal. TDS. ORP. DO. Cond. SD. NHj.
SR B, R TA. ﬁ@ﬁ%ﬁuﬂfﬁ%a%%tﬁﬁﬂm

. Chla ZF3IFERKIR . $hE . MK

fptk A AAE R L R

Note: the abbreviations of WT, Sal, TDS, ORP, DO, Cond, SD, NH;, Si and Chla in the table, indicating the environmental-factor names for
water temperature, salinity, total dissolved solids, oxidation-reduction potential, dissolved oxygen, conductivity, seccihi disk depth, non-iron

ammonia , silicate, chlorophyll a, respectively.
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Fig. 2 Seasonal variations of CODy, in surface
waters of the Xijiang main stream

222 FTESH 13 DREESAH, KEKREY
CODy, 5 2R VE N 2.19~3.40 mg/L, A {E
4 2.59 mg/L, FEIME e RE R . 4 IR
ZH, CODy, FHEE T 4 mg/L, it 1T KR
HERFESARE . A, Frg . BIFRARRAE A
(K 3)

45 CODwmy 5 E WAL, £ MATLAB X
PR AR A SR 3 AN RAE(E 4), 5l R
B 4. RE. MM, AefgkEd, B¥E

4 2.68 mg/L, ZALTEEN 0.73~4.39 mg/L; Rt
T, A6 RTS CAE 0 E AR, {E R 2.30 mg/L,
AT R 1.24~4.10 mg/L; RBE 1L, WHEEET- |
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B3 PUYLT A4S KA KK CODy, & i
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FORRAESI L R RIS EHIFL B PR
Ao, AE. R RE . BN M. FKK.

Fig. 3 Variations of CODy, in each sample
station of the Xijiang main stream
BS, DQ, DW, FK, GP, PN, SL, SZ, TX, WX, WZ, YN,
ZQ are respective for sampling stations of Bashang, Deqing,
Dawan, Fengkai, Guiping, Pingnan, Shilong, Shizui,
Tengxian, Wuxuan, Wuzhou, Yunan, and Zhaoqing.
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Fig. 4 SOM cluster map basing on CODy;, concentration
of the Xijiang main stream
BS, DQ, DW, FK, GP, PN, SL, SZ, TX, WX, WZ, YN, ZQ are
respective for sampling stations of Bashang, Deqing,
Dawan, Fengkai, Guiping, Pingnan, Shilong, Shizui,
Tengxian, Wuxuan, Wuzhou, Yunan, and Zhaoqing.

FEON L EF . HE5K, (2 3.02 me/L, A {k i
7 0.96~4.83 mg/L (& 5). X 3 Rt CODy,

HHEACRDL LI 5. RAE TRE S RER 7> CODwy

FEBCET T, B I WO, AT REE 1,
RHE I HIEREE 1L CODw, & BN 4018 it 43 i
K, BEE L IEAIAY CODy, 7 5 R BE TR AT
III CODy, 7 i HAT i P25 57 (P<0.05), H R
L FERFE 1L () TC &P R
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Fig. 5 CODuwy, concentration of each cluster
of the Xijiang mainstream

2.3 Kk CODw, EEMIMERFHIXER

PEVEVL T KR CODy, 7 2 5 HoAt 3R 55 A
THATHI S T, 455K W: CODwy 5 WT. TP
B RFIFME; 5 Sal. DO, SD. NO;-N, NO,-N,
Chla F1 N/P HOfH 2 5 3 A G (3R 2).

&2 CODy, SEMIFZETZEEIHEX

Tab.2 Correlations between CODy;, and other environmental variables

WT Sal DO SD

NOs-N NO>-N NH; Chla N/P

CODwy 0.329 -0.280" -0.384" -0.346"

0.384"

-0.378" -0.401" 0.306" -0.323" -0.317"

TE: 1) **1E P<0.01 K- BRI, *1E P<0.05 /KF B RFARN; 2) RPHAEHFR: WT, Kill; Sal, #JE; DO, ##4A; SD,
B, TP, M NOs-N, WERERZ; NO-N, WHsFREA; NH;, JERT&(; Chla, M4EE a; N/P, ABELL.

Note: 1) ** (P<0.01) mean highly significant correlation; *(P<0.05) mean significant correlation. 2) abbreviations in the table individually
standing for: WT, water temperature; Sal, salinity; DO, dissolved oxygen; SD, secchi disk depth; TP, total phosphorus; NOs-N, nitrate nitro-
gen; NO,-N, nitrite nitrogen; NH;, non-ionic ammonia; Chl a, chlorophyll a; N/P, nitrogen/phosphorus ratio.

LB AL EE S A 3 S E S PR VL 3 R
FEFE SRR CODM, 5 S RZ MR R 7 25 R R IR
BE T KIK CODy, Fr i EEAZE] TP A1 PO4-P Y52
M, SRAE T1 AIRBE 111 /K& CODw, 7252 F] DO
R 3),

24 KIMEREITEM

2.4.1 KEBHREETLERRE WL THRAAR
13 D UEALKAR CODwy 75 Y438 B (P)VEFITE 0.18~
1.21 Z [, WA EAZEED, GRE . A, P
. BT, ABR S I CODy, 1 E AR,
PFRR 11.54%. BAKE, 12 H K& ™

&, R . . fim 3 s B bR, HAR
FIRF] 23.08%, (HE(E KHARAL T llm F R A R,
KRR 0.05 £5; HikE 6 A, fEAHA
BIFWL A HE I RR, BARRIAS] 15.38%,
KBFR 0.21 7%, B 9 A6y, 7EF-m {7 5 H B
CODw, F i ilbs, BN 7.69%; 75 3 A
A, PEVL TR KAAR CODw, A BARMIRL . M
i A, SFES 9 HA 12 A CODy, & i #RIG A
Mbr, RE . AW, B, BENE—TFEN
PE A T I bR, A SR AR AR . A5
FE S RBEG 175 PP RO WL 4. AR AH I Y
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%3 FEIFRKME CODy, BB5 AW KBRAE, #0125, 90 12 AN L%, 6
FEETHESEEAN RS H 3 TI-TIT 2

Tab.3 Stepwise multiple regression between CODy, and
environmental factors of the Xijiang main stream

) 3 itig

5 H CODu, concentration
factor L3 RHE 1 RHE 10 3.1 FEITF R CODy, TS E R I E S
rorr e KBRS, 2017—2018 4ETITF 1k
TP 8.568 {& CODyn S B ALIE K 0.73~4.83 mg/L, FHIH
DO ~0.664 ~0.690 H2.67 mg/L, HEUE K 2.42 mg/L Fl2.64 mg/L,
% constant 2.583 7.557 8.441 HEATR N 11.54%, Y578 PG VLT K A 440 4 K
R 0.426 0.698 0.505 IYIFHIAL T 1 28~11 287K K (  HbFe Kk BRES &
E x; 3?” lgi FRAE D)o MIHE] EE, /KIE CODy,y S RZET £ 5
T BPEAT MR POSP, BEMEL; TP, M DO, B, 3 H /KK CODy, SR EMRT 6 H.9 A
. 12 11 . 3 5 PR A BRI = AT I 1 K A CODy,

Note: abbreviations in the table individually standing for: PO,-P, MK R . FE KR E’Wdﬁﬁlﬁl“”o BT B
phosphorus; TP, total phosphorus; DO, dissolved oxygen.

PRI RERE 3 A KRR, 7KK A LS W o) ik
PEOARIE, PEVL T U KA TS GOR AL <Teis G218, I K Ry i U RN B i, — LR )
ger | BRI RO KMRRE, B HETPY  BURRSE K AAH B ELIE )R, KRR CODy, % 1
VLA T KA 5 GAR L i AN R ™ 8, BAK; JFH., 2018 4 3 J] 2 BR VLI B R Al 7K 3,
242 KBEFESR RPN TRBEAARELRE, e Em D, Kk coD AN AR,
LL CODwn HPFAT 6 RS, VUYL THUKBHEATIIRER]  Gad oK B IR 7K 0 18 K i i) 9 S A o0 i, 3B
O, A RAERE RUKIEE B MK AR O A R W PR AL R IR D A T UE 0 Bk = A R X
* 5. ADIE RV HATRE K BZE T ARESE . TRl AR, COD AN -
Wk I~ 2R, ADERAr I T 28, TR B, 3 W m AR, (Al PRk, LA KR

F4 FIITR CODy, iTRIBHRIFNER
Tab.4 The Pollution Indices and evaluation results of CODy, of the Xijiang main stream

9 H Sep 12 4 Dec 3 H Mar 6 H Jun
. RIS P EE SN b YR o 5 R B
" pollution assessment " pollution assessment ' pollution assessment " pollution assessment

Bt Icluster I 0.86 kKR warning limits 0.96 Z5KBE warning limits 0.33 JGi54¢ pollution-free 0.53 JGi54% pollution-free
B W cluster 1T 0.51 JGi5 %% pollution-free 0.51 JGi5%% pollution-free 0.44 JGi54¢ pollution-free 0.84 *E#KE warning limits

AL 111 iy

0.81 ZR PR warning limits 0.75 “#FR warning limits 0.46 JCI54% pollution-freee 1.00 ) -
cluster 111 mild contamination

x5 ET CODy, IR AL FRKBRITFMIRRL

Tab.S The water quality identification and levels based on CODy;, of the Xijiang main stream

BRE 1 cluster BRE 11 cluster 11 SR I cluster 111
KB bR AR 4L KB 5 K B bR R A8 K B 5 IR BT bR AR L IR T2
water quality water quality water quality water quality water quality water quality
index classification index classification index classification
9 H Sep 2.72 1 2.01 11 2.61 I
12 4 Dec 2.92 11 2.03 11 2.50 I
3 H Mar 1.66 1 1.88 1 1.92 1

6 1 Jun 2.05 I 2.69 I 3.01 1
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A ML JF 5N BE B i) iz 2, A AR Al s
MK BHR AR, AL A2, L rERRIT
FIAG 7K 3 COD R B 2 b HAth Aot 30 5 o A SCF 9 245
Rws 6 A9 AR 12 A =AZFFE /KK CODy,
SEEFAEE, H12 ANEE L%, Al
X5 PG VT E R B R R AR A R, 2017 4R
9 JIH12018 4% 6 H SRAEIAMR Y VLT3 ¥4 KA
W, BT 23 0 3 DR A o BB A s s D A )
—E B BAE 28 2017 4F 12 H REERF E AL T
MK, TR R R BOK R A LTS 58 K B
W 12 AR BARIR AR IR AR R, R
IR AR A A LT B 43 A b T R BTG BR B K, i
W B AR AR A2 R SR AT 3 R o

A A L, RISV A FE 25K CODy,
ik, WA 3 R, MORAE B LI 3 4 7K AR 2R
BRARNE AT M, BE 1L AR T KRG . 52 A2
FHe A Xk, AR R . A K UHE X AR,
DCEERE 2543 B F RIS =00 s | A AR IE = B 37
M 6] G K 7 ol B 5% 8 AR AP DXOR 2 5% 77 B 37
UL, CODwy B, R AR X R I A 7K 5
RO, TR =00, Rk . B IRR AL R A
KRS, BBE ARG KB . BT AR
SRAE VAL, A T AL IX BT BN TE R, K AR
T AR, IF HJE 5 NG ol 25 AR 0 3k X 4k,
e A W AR T BN = AR R, KA
CODw, % it B A, 20 A DX 385 1 B 7tk
P20 AN BERE 1, A R X I Y K A K
SCIEAAE I N TE R EDRGA T UL L #H 2
], /K& CODw, #r AL FRIPIH Z 7], RIS
Bras R o, [RJCAL KRG T2 45 R AR T K
K B SIS I NG S TP mi K& CODw,
B P R R0
3.2 EIIFRAKE CODvy BESHERFHXR

SCEEXF PV T KR CODw, 5 Hifth /K 3755
7 S A7 T AH & M 430 B F0Z 28 103 3 . A
CODw SESHHALAF R KR K F: 1) CODwe 5
WT IEAKER BE, TRERE R TR S, AKikh
(R HILISTRR B JE e o i, S AR /KR ) CODy
HEPA 2y KSR SHT AN EE43 AT #4945 51 DO J2
M CODy, 7 i I B B IAEE 1, P& 2 m ¢

2, X5 HASCHER PR g R 2, EE
T A AR B3 SR R BE T AR K A 20,
X i COD {H 8 , DO {HEI; 3) CODw, 5 SD 2
WEMMEIER . WA WISk A, PEIT
TR Chla &30k, WEIFEEAR, AGIHAD
HKIR——SD T RS i 2k My g DY,
B RAEAE Y B TEIIKAR SD Y EE PesE A
2, W52 F KR SD Ik, CODw, (H# 1, 7K
R AERAR, 1 B K ZE B it A KR 1) 9 5t K
A WU T B SR IR0 23471467153 CODw, 5
TP 2R FIEHKE, 25T R CODy, SKIE
N. P 55 KR E B FRMMA BV RR, JRHEAET
BT R BA — & AR s R e ), A
AT BR VT L it K PRI A W 0 245 2R B s R
43 DX 35 B Wi BRI K AR Gl R S TF R 3, (HTE
SEAT AT B A A A5 Sk DX i T Y 67 A BH I A
i, RIMCRIEIGYY, X5AXT Y CODw, &%
O AR A, PR AT LA R AR R s R A
PR AR 3 Bk F Xl g 2237
33 S5ERNEMARAE CODy, EEMLLE
ARSCICAE T [ N H AR I CODy,
R, 5 HABE X B L 6), PV T
KA CODwpy R IR AT HAIK, CODMa 15 5448
B(P)TLFEILE 0.18~1.21 Z 0], AbFJoisfe—itis
Yook BL, KB AR IR BOTH 45 AT 20 P TR
TSR B0 R 1~11 28, 343 B R 111
2%, "L, HATPEIL oK R IR, 8T H
b X5k, R 4% ST AR SR A 5 JL AR AE: RIAE N
PR AEIREE | 32 N0 3h TR K I X I8 K /4 CODy
S R, I RS YR e 121 3T

4 g

(1) JEAIARE, PEIL T 13 A S SRR R
F5H(CODw,) ALV Fl 4 0.73~4.83 mg/L, -
PHE N 2.67 mg/L, HAIEUE N 2.42 Fl 2.64; ZTT
IME) I EB R 6 A>12 A>9 A>3 A, Hrp 6
H .9 H 12 AL TiKIK CODy, T EZERA
W, BHREEET 3 AMKIA CODy, & &,

(2) A CODw, 1, 13 DMEES AT =58
B, oralh: RHE L BiETH. RFE. . A
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Tab. 6 Concentrations of CODy, in surface water samples in many areas of China

WFFE XL study area

PI(H (25 L {5 ) mean value (variation range) JEAHT[A] investigation time SCHR reference

[f]7T. Tong River 4.53(3.85-5.56) 2001-2005 [38]
KL # Northern Region of Taihu Lake 5.90(3.77-7.96) 2004-2008 [32]
JE1LI# Dianshan Lake —*(4.47-7.78) 2004-2007 [39]
KA AT branches of Taihu Lake 5.93(3.5-7.8) 2007 [36]
FAREVT i3, Songhua River basin 5.45(3.93-6.90) 2005-2009 [2]
WA Liuyang River —(0.81-10.00) 2005-2007 [40]
Jtizin 7K & North Canal 7.04(3.3-16.4) 2009-2010 [29]
FIHAT B Yuang River in Xinyu city 24.25(10.00-40.00) 2002-2013 [37]
=R X R R Xiangxi Bay of TGR —(1.40-5.36) 2012 [41]
BRISTITANA Tieling River Net 4.90(1.10-23.6) 2013-2014 [42]
ﬂf”‘"'T%‘ ) 3.93(1.14-15.8) 2015 [19]
middle and downstream of the Pearl River

Taoge River system 4.47+1.37 2015-2016 [33]
Nanhe River system 4.60+1.43 2015-2016 [33]
Tiaoxi River system 2.68+0.98 2015-2016 [33]
Yanjiang River system 4.48+1.38 2015-2016 [33]
Huangpu River system 4.18+1.23 2015-2016 [33]
Hangzhou Bay and Yangtze River system 4.74£1.25 2015-2016 [33]
PEYLT ¥R mainstream of the Xijiang River 2.67(0.73-4.83) 2017-2018 tlﬂzﬁiiy

TE: <R SOk R 45 Hh B EUE.

Note: “~” indicating the precise value wasnot given in the literature.

e A By RAE L, AR RS A H L W AR RS,
BRI, AFREET . FEM . BT, DN, BER
ANK BEE >R B B 11, BB [ICODy, 4
SRE AR I AR EER, BRI
BT )0 B 25 57 25 A i K SC R A i X
BORERENE, AR KR A 7K Bl 3 3 e N 28305 3
T KK CODy, S RE T X,

3) PITFRIAER 13 Duifi/KiK CODy,
15 YR BU(PHTL FILE 0.18~1.21 Z ], AbTFIis
Ye— B2 75 4RI, CODyy BBARTE DL R 12 H>6 A >
9 H>3 H.

(4) K BRR IR BOF O 45 R AT 2P VLT R
R I K B D T~ 26, ARt 0 T2k

Bk 3 AoKBiEedr, #R125,9 1.
25,6 Ao I~ 25,

(5) /KIk CODy, 5 WT, TP & i 2 IEAH
%, 5 Sal. DO, SD. NO;-N, NO,-N. Chla flI
N: P & 8 F A, CODy, 7 52 5] TP Hl PO,-P

12 AN 1

1 DO M2 AT Nk R A HLE S TP
BA—E R FRTE, A A DXIam

B 30k -
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Dynamic patterns of the permanganate index from 2017 to 2018 in
surface waters of the mainstream of the Xijiang River and water en-
vironment evaluations

LIU Qianfu', LAI Zini', LI Yuefei', GAO Yuan', DU Hao®

1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. Key Laborary of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs, Yangtze River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: To understand the dynamic patterns of the permanganate index (COD),,) and impact factors in the sur-
face water of the mainstream of Xijiang River, seasonal investigations were conducted between Dawan of Hong-
shui River and Zhaoqing of Xijiang River from September 2017 to June 2018. The water quality was analyzed and
evaluated basing on the present study. During the investigation, the CODy, concentration varied in the range of
0.73~4.83 mg/L, and the mean value was 2.67 mg/L. The seasonal CODy;, mean value were 3.08 mg/L (June),
3.03 mg/L (December), 2.94 mg/L (September), and 1.62 mg/L (March). The 13 sample stations were clustered in
three groups, and the highest content of COD,, was found in cluster 111, followed by cluster I, with the lowest in
cluster II. Results of pollution conditions based on CODy;, were in the range of 0.18~1.21, whereas the corre-
sponding water quality levels were “no pollution” to “light pollution.” The temporal water pollution for the annual
average content of CODy,, in water from the 13 sites in descending order was December, June, September, and
March. The water quality identification index and levels based on CODyy, showed that at most times in one year
the water quality classification belonged to class I or 11, and the last times belonged to class III. Specifically, water
quality in March was best with assigned to class I, followed by periods in September and December, which was
belonged to class II, and the worst water quality was in June, which belonged to class II to III. Correlation analysis
with other physical and chemical factors showed that CODy, had a significant positive correlation with water
temperature and total phos phorus, and it was significantly negatively correlated with salinity, dissolved oxygen
(DO), secchi depth, total phosphorus, nitrate nitrogen, nitrite nitrogen chlorophyll a, and N:P. Stepwise regression
analysis showed that CODy, concentration was significantly affected by total phosphorus, phosphate, and DO.
According to the present study, it was determined that the water environment in mainstream of Xijiang River was
lightly polluted and the water quality was better than most of the other rivers in our country. It was also concluded
that the hydrodynamic situation of the river and human settlements near the sampling area were the factors affect-
ing the CODy, concentration. Additionally, it was determined that the reducibility of organic matter came from
“point source pollution” in the investigation area, which was in common with the sources of water total phospho-
rus mass.

Key words: mainstream of the Xijiang River; CODyy,; pollution conditions; water quality evaluation
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