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Abstract

In May, August and October from 2012 to 2013, the water quality of the Maolingjiang River inlet
was monitored. The total nitrogen, total phosphorus, inorganic nitrogen, inorganic phosphorus,
chemical oxygen demand (COD) and petroleum data were analyzed in order to research the dy-
namic changes and trends of the water quality indicators. Meanwhile, the single-factor evaluation,
nitrogen and phosphorus ratio, eutrophication index methods were used to analyze and evaluate
the water quality. The results showed that the water quality of the Maolingjiang River inlet ex-
ceeded the standard throughout the year from 2012 to 2013, and the total nitrogen, total phos-
phorus and petroleum excessive situations were not serious, but the inorganic nitrogen and inor-
ganic phosphorus in August and October of 2012 exceeded more than the national standard and
reached in the four level water quality standards. The nitrogen and phosphorus ratios in the Mao-
lingjiang River inlet from 2012 to 2013 were all in different degree of imbalance. Among them,
phosphorus was the main limiting factor of phytoplankton growth in May in 2012, but the nitrogen
had become the limiting factor of phytoplankton growth in 2013. There were different degrees of
eutrophication phenomena in the Maolingjiang River inlet from 2012 to 2013. Among them, the
eutrophication phenomenon was the most serious in October in 2012 and 2013. The main reason
is that the COD content in water is seriously exceeding the standard, which indicates that the wa-
ter body is affected by urban sewage and the livestock and poultry breeding industry sources of
organic pollution have been very serious. Relevant departments should formulate a practical pro-
gram for the strict control of the domestic sewage, production wastewater and aquaculture
wastewater emissions along the Maolingjiang River and reduce the human factors on the Maoling-
jiang River so as to decrease the impact of water quality and destruction.
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1. 5|8

VA SRR AT TR, HoN Tk A r7 AKCF G R R, RS2 B 75 et ok A o, SEIATT R
POMMEBIR L —, SHIT. KBTI TS RSN R[1]. FIRTAR R EZH . 15,
VKM BT . BT, ARG 0. 3R SR T AEAR, IR i EE Y
T, (EPRAL BRI M X (0 2 R RN 5 7R B D[ 52 S ok R R R A (2], R
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WAL VRSB R RAR LG . 756, PRI — i K FCRGLR A 7>, #hz AT m
WA . FE, EFRMEESINEEN X PR R R, FEES R E AW, 150V TK 5 4
e . B, 3T SRR VE N CUK A O T PPN P IRV IR & IR s e R RS A
DAH SRR T TV6 B G Gef ik S AT B 3

2. M5

2.1. MRXEER

FWAT T4 112 km, FIREA 2959 km®. PV GUK &AL AF, P ERTERN 25.9 x 10°
m’e BTS2 FEOKARA AR, IR R RN RECR, EIE~9 B), BHEN 19.99 x 10° m®, &
FRRER 77.2%, mAKHRRE—HREIT 6~8 H, 41529 50%; HEZ=(10~34 3 H)RHEN 5.9
x 10°m’, (HERTER 22.8%, B/MNAFREHIT 12~2 A, (S EEN 9%. FIRTTERDEN 55.3
x 10* t [4] [5].

ST N RN R, DRI, SPIEYT N 3 NS A A I X, A2 135 km® (LA
Do FREALTHMBNIE, &— N EZRREN I3 AEEE, A T8N TR IL .
B OA, M, K. G L= E, K N, YRR T 2 m, BT
PATHFPEIE S, S PIAIRZ 22.1°C, F PR RN 2135 mm, FIW A4 B, BW S
RO, SFIYRIZEL 2.5 mo IR, W B KR AR RR, BUE TG 5P R LA AR SR LR
X, S 2784 m*. FRIFHMEN EZEHEAR, BREANGHEAES RS, &2 E M7 RO MITTit
Wik HiHEHh, R XZ) 2340 hm?, AAGTES RIG LM MRAMEIMER . TP AGERRT T B X, AR e A A
HiFh 10128, ALK @REFRE R, RN 6, 6, 65, s, HFES%. oh, SNt
KARBIE T KRN, BrokKmSS K. —E0ZF, T LB, R, yhigns,
FEARHSLEIX A B % .

W TR FWRTIANME LT, %P1y P2, P3 = ANulif i1, SN s30T 2012~2013 45 . 8 .
10 H AT /KT B EORE, HRFE 6 RO 2).
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Figure 1. The geographical location of Maolingjiang River
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Figure 2. The monitoring stations of Maolingjiang River

B 2. UG HEM b (L

2.2. HBMRESHH

T2 W5 A b A RAE R 2K FER ORI R 0.5 m), BT H G355, BB THAR. THLBE.
AR A2, Ha e g ot b e AR E E AR GB 11894-89) 1 /K Jifi Ak I &«
TP o B TR BV A SR A o S BV 7 (6] VB 2 T T2 R A N B R ] [ ZR AR 1HE( GB 11893-89) H “IK
JR BRI e . AHERE Y YRR (7] e & MR E R SCOREE . AEIRAN S T kB e B S AR
CHEVENEINILTE, 55 4 35y WK HT GB17378.4-2007) #E4T[8]. SKAEA > Hrid 2 R BUE H s AL
I PATRE . BERSAE RIS S AT T % )

2.3. BIRSHTE

ARIRAKR AN K R F iRk, BARYE GREZKKFARAE GB3097-1997) [91F1 (HbFR/KIAIE i Ebx
1 GB3838-2002) [101EHUAH N A brvteE, Sl 5 B KAMEA AT LA, BT IRTIK BN .

3. BEREVTE
3.1. B8(TN)

MA(TN)Z KT ATS NH-N. NO’-N. NO’N FHHLE(ON)ZFMEFR[11] [12] [13]. 2012~2013
FESPIRTT IS EUEAE 0.634~2.31 mg/L Z [0, WANECR(E 3). HA, 2012 FE D E 5 A e m &
Bk, 10 ARz, 8 AWM. 2013 FFANH SRS ST ERN 8 Aim, S Ak, 10 A%
BA%. 20124E 5 A6y, BT 1 S ARERSEN 1.47 mg/L, EREPUSEAKFTbrE, HAM 2 ok S
T 2 mg/L, RUEH T 58 T 2R/K BAR #E . 2012 4F 8 14355 2013 42 10 4 &l sl A S #3190 T 1 mg/L,
IR BEE =K ARME . 2012 4F 10 A0 S A S &8 % 5l 38/ T 2.0 mg/L, ik 25 PR FiARdE. 2013 4F 5
A&l i BB S =Y/ T 1.5 mg/L, BB EIIIOKFbRE, 2013 £ 8 AMSAL 8B S EY/NT 2.0
mg/L, 1525 HIKFbRAE
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Figure 3. The Variation of total nitrogen in water of Maolingjiang
River from 2012 to 2013

& 3. FI43T 2012~2013 kAP 2RI RIER

3.2. B8(TP)

2012~2013 SESFISTT A BEEE 0.0626~0.415 mg/L 2 1a], ahie K& 4). i, 2012 4E 5 A4
BES BN T 0.1 mg/L, IAFNE FOKFFRHE. 2012 45 8 A4y, 1 Sulifr's 2 Subifi s S EH N T
0.4 mg/LJEFIE TLZOKFbRHE, 3 S B 2/ T 0.2 mg/L, A% =K. 2012 £ 10 A4
Fuli A s E B/ T 0.4 mg/L, IAFN S UKEARHE. 2013 4F 5 A4 1 SubfL S8 &2/ T 0.1 mg/L,
LB FOKTARE, 2 S 3 SIS RN T 0.2 mg/L, AR =FOKEARE. 2013 428 A
U, 1 5345 3 S AR BES RN T 0.3 mg/L, AR PUSRKTARAE, 2 55 s B & &/ T 0.2 mg/L,
LB = RKBUARE. 2013 4F 10 A4 1 Sub sy 3 ol fl S & 235/0 T 0.4 mg/L, K35 ALK AR
e, 2 Su MBS RHEE T 04 mg/L, BT TR AR

3.3. ZHLEA(DIN)

HARKTHABFEE R HE. U, LEFEEYEKFLARNERGR, HYESREER, 5
K e E 7R I F Ve B nT R 51 KR & B 7R 14] [15] [16] (B 5). 2012~2013 S TEHLAETE
0.06~0.66 mg/L Z.[a], WEaNEIK . CAASRIESALAH A ] P Ass, AN IRl IX sk i 7K sp B L S BRI AR /N,
K TEWLE S AT o DA RS A7 A (R B AsE, 2012 A EHLE & &z T 2013 48, H 2012
5 AL 8 A 10 HLHAEM S EAWIE & . X EZRHIN 8 A AFEAM, HTFREWN. IRXEFEK
F AP FOKHECE I ISR R, KERH B0 RIS e NP IRYE, HiER T 8 A M /KmEIE%S T S
AL, 110 GRS B, MRFDN 2012 E/FKHEK 7, &k 10 AR e E S ELL
8 AUt E S IR . 2013 LTI K I TEHL A & & bL 2012 FARIR 2 MR 2 2013 AR K &
BN, TR B A N A 75 G b TIRZ .

3.4. FTHlB(DIP)

2012~2013 45 5 At 8 A1 10 A EHUEEEEAE 0.0016~0.11 mg/L 2 [8,#E a5 K, M4 10 A4
TEHUBE & EAR B, 5 A & BT, 8 HMMIZEHE(E 6). 1XEZE I T FIRTIHRE £ K~
FREA, BRI 8 H & 10 AR /K= FR5EE 3 1 m K, e KRN Z 1254, -G ERE IR 5E
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5. The Variation of inorganic nitrogen in water of
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6. The Variation of inorganic phosphorus in water of

Maolingjiang River from 2012 to 2013
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2012 5 2013 “E[H H M AHEL R, 2012 4E 5 By EHUBERSAK T 2013 42 5 A4y, 2012 4 8 A Al 10 B
MU & B e T 2013 45 8 A1 10 A EHLE S &

3.5. @BEEEQN/P)

TFIRERIVEKRBEATE. BEER IR, (BRI EI KA A B TR A —2 s,
N/P B2 K . A A B S 08 TR A IR J) . — IROKAE TR IEH B N/P 2905 16:1, TRIFEER
MR EREL ) N/P ALK 16:1, 12 LUAR (i 253 i AL I ER 1T B 51 A VR e 28 52 B — AR R T &R 1
PR VR0 RS TR IR IS B 1A AR, G N/P > 16 I, R KRB, Wl 42 A B 1 IR 1) ]
;MM N/P <16k, RPEFAGAL, FARHBBEZE17][18][19] [20]. 7 1 Fiw, 2012 FEXKIEHLAE S
A N/P KT 16, Hd P2 uifimis 111.25, 1M& A4 8 HF 10 HH N/P /N T 16, &I P2 whifi
(1) 4.58, M35 N/P “PHATEEG AT &N, 2012 SEXub I 7E 5 A MK b iR R AR R A KM EE RN R, 4
G 6 TRUKIL, 2012 4F 5 RSP 08V DIP & &4 T-H3AKKF, ~FE{EMN 0.0027 mg/L. 2013 4%
UL N/P BRTE 8 A P2 S KT 16 4hCH 23.53), HARuhifi7E A AN B/ 16, H/AMERN 10 H
Uy PLSEAL, UM 1.8, [FFEARYE N/P FHATEER nT A1, 2013 4E &3 A KA oh 02 FRAE Vi i 2R AR K 3=
BNE, 456K 5 nTE, 2013 F55 P IRVIH DIN & 262 b T — MR IR, Emizm kT 2012
SE[FM DIN & &, “FIMEICH 0.12 mg/L.

3.6. EEFLIEH(E)

KEPR. BRI SR, XUKUEEREEIGENEN, 8RR B —. %
P # F s e R AR BN K B B SR AR AT A . B TR IR E(E) LUK AR DIN, DIP & &y A
MELEER, LL COD & BTt R KRS & IR BRI B AES M [21]. BAEMOR, FRomKEE & IR R
FEBH, E> AR T8 EFRORE . 8 E IR R AT s AT oH 5

E = (DIPx DINx COD)x10° /4500

X BE—EE IR, LEN

DIP—— PO, —P k¥, mg/L

DIN— &AL EIRE, mg/L

COD—A A H I E, mg/L

FPVRTLAN[F sk 7 A [ I HA1 E B U042 2 foR. S5 EoR, FrA e E[EHRT 1, REFKEHRIE
BT EE IR, 2012 FF1 2013 4 10 A1) B AE Bz i m T H e A 00 BAE, 145 A #l SO0 FIRTLT)
DIP. DIN. COD HI¥#E &3, AL DIP. DIN & &{E AT IEH /K EE W, 1 COD i Eix
e T IEE T EE, E2 T &K COD fEhim | EH, XU COD &M 5 I VLK FUIR B 1
R, COD HHMENTEKPHEIYEEZDHI—/ MR, COD {HEK, ¥R B N5
Guibk ™ BREFOESE(2016) il PR A S USER 2012 A5 IRVI IR N & 2805 Bl G S e ab BEAL B 1 L
M, KHEHES RECEANI REOEZE TS B RN EH, 2012 FFSFIR VLIS J Pk
TN 34,654 Wi, HRIFLYH, A FREEHERR(HEE 77.9%), HIORBE(E S E 143%). &
S TS R SRR AR (2016) 0 7T 45 SRAHIT , XL — P UESE T F IRV Z B A NS R A EH I E T .
PREE9C 45 (2016) 8 HH & 8 77 5V i A HE S0 e i 2 105 G, AR RS Jed & 15,548 M5 B & 1
44.9%), LA TEIRHERCS S e E S, SEHEBEE S 11,390 Mi(h R 32.9%). JEHiR I EE R
BT 2P IRV N A 56 3 AT T5 KA R, SRR AR V5 KA AR BT, B BB Al HE N IR YL
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Table 1. The N/P ratio in Maolingjiang River monitoring site in different periods

= 1. ST RS S EIRTHR N/P

2012 £ 2013 4F
S
5H 8 A 10 A 5H 8 H 104
Pl 43.08 7.26 7.42 8.12 7.90 1.80
P2 111.25 4.58 8.74 3.05 23.53 228
P3 100.00 10.21 6.23 7.23 12.99 1.99

Table 2. The eutrophication index in Maolingjiang River monitoring site in different periods

2. FUITTENE R AR AEEFR IR R(E)E

2012 4F 2013 4F
bz A
5H 8 H 104 5H 8 H 10 H
Pl 3.49 65.45 512.35 12.75 14.61 144.20
P2 1.48 178.64 389.60 8.93 4.62 127.41
P3 4.15 120.07 411.99 11.86 10.83 136.32

BHEASCIICASFIRTL ;. RABIR TP HERL, 20 K PP SF IRV SCR M T i LR &
BRENE, BEIMERIITHIL ShWFAE L KM HRE ST GEANFIRTL, 1E P IR TR
159%[22].

3.7. WEFHECOD)

2012~2013 45 H. 8 HF1 10 At FFA EVEHEAE 9.6~113 mg/L 2 [7], Ui BH YT N 11 /K 3857 3
5 GO AAR M E 7 (1 7). AT REJR R AR Mg /K 7558 £ A R PR TR D 3 R, FREE
FIFI PIFRCEFRNE, FRMET K VR SR, i, AP s B HE N K. /KR FA X 1)
FRETG K AN TIE R IEFRHEX RN 2, FEX PR & B0 & 2 0 B AR TR &,
FEEE M B MRl SN [F SR B s P 4 B v LUE AR 10 A Kb 2R A E R, 5 A
K2, 8 AAFEX Ee/ e PTBRJERZE 10 H 437K = TR /7 AR 1X B i B0 732 58 X (PR ISOR % 4, 8l
KRG WA TCHY) & =3 0
3.8. Ak

2012~2013 IR H i E 7K A AT THZEAE 0.0109~0.1593 mg/L 2 [8] . 3 /Nl 25 i A Y 295 e AR (E
POZK/K(EP<0.5 mg/L)LA Rl 8). it 1 535 2 53l s 1A i 295 BB I 18] (1) AR 1k A BN AR T
HETEE 8 AMAmE RS B, S AR, 10 Ak, 2&FEKN S5 2 8 Am#hEEKi, L
TRV K B ST THT 5  AR iE Vs 7Ky 3 7Yk, BRIiE R 1T S Al 8 A fI IR o 17 3 53k s
AR S RN 5 A5 10 A, 8 ARk,

4. &g

1) 2012~2013 4FSFICTT NI FUK B A A IR, PR, BB Al A=, 25
IHAL T —28 5 = FOKbrdE 2 (8] TJEHLEFITCHLBEAE 2012 4F 8 H A1 10 A Hibri ™ &, @il [
[ S b b B DU S K T s, 2013 SR IE P IR 5 35 bR R 2 1E 7
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Figure 7. The Variation of chemical oxygen demand in water of

Maolingjiang River from 2012 to 2013
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Figure 8. The Variation of chemical oxygen demand in water of
Maolingjiang River from 2012 to 2013

& 8. LT 2012~2013 FEKIETRAMAETHLIER

2) 2012~2013 4FFFIRTTNME KPR BB LI A T A FIFR B R BDIRAS, o 2012 SFE %S00 7E 5 H
IR T e PR AR O 2 AR K R R IRI R, 17 2013 SRS AL KR TR B RO T BR G R A K

3) 2012~2013 FFFUEVENIEG CKA I T A AR BE (15 5 3740, ot 2012 4540 2013 4 10 A& &
FUFEEE B, R & KR COD & & /™ H HibR, R I/KARSZ B3R AR 1515 /K % & & 72 5 RE
I IA LA e AR IR ™ .

E&WE

IOV E R RS E R 4 T H (2016GXNSFRA380108) ;[ P = AR BF 2 R B 5 W A
(KY2015YB315); FRM 2F e 20 530 H (2014XTKY-01A); [ PG AbE S HE e B W 2 BRI 0 B A S ==
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