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ABSTRACT According to the monitoring data of water quality and runoff volume of the
Guan River and Sheyang River from 2004 to 2008, water quality assessment was done using

Nemerow pollution index method and the volume of major pollutants entered the sea was as-
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sessed. Based on the research results, the influence of the pollutants on the coastal marine envi-
ronment was studied, and the relationship between the change of pollutant volume and the out-
break Enteromorpha prolifera in the central and southern Yellow Sea was also analyzed. The
results showed that the water quality of Guan River was good from 2004 to 2008, but the pollu-
tion index showed an upgrade tendency. The water in Sheyang River was slightly polluted in
2005 and 2007, while the water quality was good in 2004, 2006 and 2008. The runoff volume of
the Guan River and Sheyang River varied obviously from 2004 to 2008, which were 15. 72X 10?
m® to 41. 93X 108m?® and 28. 74 X 10¥m® to 59. 96 X 10*m®, respectively. The mean annual total
volume of main pollutants(CODy, ,» BOD;, NH,-N and phenol) entered the sea from the Guan
River and Sheyang River were 18, 794.87 t and 43 919.24 t, respectively. The volume of
CODy, and BOD; accounted for over 89% from 2004 to 2008 and both were the leading factors.
The pollutants entered the sea from the Guan River and the Sheyang River had effected the
coastal marine environment obviously, and had been related to the breaking out of Enteromor-
pha prolifera in the central and southern Yellow Sea in recent years.
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WEY Rm#aHE. Hrb 2005 4 9 J &AL W 2R 1 05 ¥ N 7 o ) W45 IX B ST LA SR ALBE B R 0 — 3K, T BB A
1000 km?, 3 H AR Ml R F R0 210 0 SR FE X, & A SR HER A TP R B 1 500 ToE. WEER.ILAHSE
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B AT EEWE, ERTEREFHRE. AT THHERRIEAE,. SHHEERGERYABSHEREZNX
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(CODw,) AT 8B (BOD, ) R A58 ALY RIE R PE R . 752008 YRy 2004~ 2008 4408 1 A1 41 PR 35
AR KRR B VL9044 5 K T B o, 2 0 R VOO 1 VT 48 7 5 K SO R R B
AR PR (0 B S0 R A M 5 G0V 9, AT BRAEE T Y049 M B A b



94 o B ¥ # R ' H3E

W S PR A LR BE , RAEE(E 1), K
R R RIS TR A O R 20
S5 BRTET A 985 1 B 9 A S5 L3R D
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Fig.1 Location of the Guan River and Sheyang River

Yellow Sea

£1 MRAFRERGFAERT BRARE (AN mg/L,pH BEH)

Table 1 Standard limit on basic factors in Environment Quality Standards for Surface Water

%9 Class
Wi H Item

1 I I v Vv
pH 6~9 6~9 6~9 6~9 6~9

BEE DO = 7.5 6 5 3 2
28 NH,;-N < 0.15 0. 50 1.0 1.5 2.0
hFERER CODw, < 2 4 6 10 15
EEHE  BODs < 3 3 4 6 10
# Ak  Fluoride < 0. 005 0.05 0.2 0.2 0.2
Bgs TP < 0. 02 0.1 0.2 0.3 0.4
BEB Phenol < 0. 002 0.002 0. 005 0.01 0.1

1.2.2 RE#HF %k

56 R R T VP U 5 4 51 57K R M o 5 ST HS A4 X L, XY AR F 18 4 A A
B, ARG R AT (Nemerow) 38 802 XK B 15 R F L H#H AT LR G IFM (FATZ  2004).

AW S (Nemerow) HEEITE AR T .

P:\/ mT(%ZP) .
2 Y Cy
R, P, YA EE o K S5 P ARSI, Co S T4 B SRR VT O AT P K R 5 500 5
KIS R A RSB, B, pH TSR RO B AR

7.0ﬂpH,' PHi_7' 0
= VP piti Y >
Pou 7.0—pH, i pH, e — 7. 0(pH,/7)

A P Hoomin 0 Hooee SH RN ARHE ML E (9 pH BT BRI LR . W E AR BT R A0
P;=0(FBE =8 mg/L), P,=1—(C:—C,)/C, JFEHE 4~8 mg/L), P,;=1 +(C, —C) GRHA<4 mg/L).
Y TR AN 5 FRAT K B PP AR S RN B K R 05 R E R R vE ) (R 2)

(PH1<7) PpH:
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Table 2 Degree of water pollution reflected by Nemerow pollution index

I if m v A
K%Y ko ey o o e g
SR i a3 5k 15 s
° & Clean Slightly polluted Polluted Seriously polluted Severely polluted
P <1 1~2 2~3 3~5 >5

L3 SRYNBEME

BB FWNESEH . ZERREN BN ZERARREZM, FERREN 2 /AR KEZN. 5§
MABELE AKX :Q = ¢XciTH. AP RRFE—A FBE) MR E o AT —15 R Y AH b Y
W (DAFEE 2004), i FoKRANR G B W W0 £ T 00 A0 5 BH I A0 O B AT B ML RS R Ts e Al ot
B 15 Y My vk BE A W vl AP R AR AL

2 HR

2.1 FEAFGSEA KBTS

SR FH P9 45 ' 486 0k Xet 00 A A5 BT K B TS S R L E AT VAL TR 4 R B R, 2004 ~ 2008 4 AL K 4
¥R T KRG BAEREF EKREEREREREREEE. 2005 f 2007 FEHHERKEERNT,
KB RS, EE S ) R B A R 52004.2006 1 2008 4E KSR N 1, KEHEIE. 2004~2008 4
A1 PR K B 5 Y dE BOFE 0. 77 ~1. 13, FB{E K 0. 91; M #E7E 0. 61~0. 70, FH{H N 0. 66(FK 3). BILA A,
5t BRI K S Y R R A A

F3 EAME MERKRSRERIESR

Table 3 The water pollution degree of the Guan river and Sheyang River

F 1y Year
i River mEg  Item

2004 2005 2006 2007 2008

#HEr[HF  Factors above limit — — — — —

i HERfE 8 Folds above limit — - - — —
Guan River KJESGH Pollution index 0.61 0.65 0.67 0. 70 0. 68

KE% Y  Pollution degree 1 I I I 1

HBARIMF  Factors above limit — NH,-N, Phenol — NH;-N —

5 I MInfE¥ Folds above limit — 0.19,0. 40 — 0.27 -
Sheyang River KF4SH Pollution index 0. 86 1.13 0.77 1.00 0.77

KIEZ %  Pollution degree I Il 1 i I

2.2 EAMHRAAENSEREREZWL

VAR P LT 4 A £ T B B8 A B 20 2 R AR R (P 2) T AV R LA 2005 4F A s 41. 93
X10°m ;2006 4F A% , 42 P B 15. 72X 10°m® . S5t FHLAT 4 A B4R A 1L 2004 AR H34IK . 28. 74X 10°m® 52005
AR B F i R 59. 96X 10°m’ ;2006 ~2008 EFAYERFTE 50 X 10°m* 247, LB /. Gt 85 REW
T34 A AR B /N T A FR L A 5 BTG 53. 68%,
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2.3 BAEESTEYNEERATH ---W -~ 51 IA3 Sheyang River
CODv, &% REEBHAGKENE | A TR GuanRiver

Rt 45, W CODw, PHEABEN EL sl N e -

12 833. 34 t, B B £ )35 20 486.90 t, 3 2 ) . '

R B BOD, R AR BE oop

H4 71638 t, BB AL 5 969.70 t, T2 Wl -

EERYTEE 2 G EARAFHEAE <2

BH 1 242.62 t, BB E M5 2 880. 00 sl

GEGRERY P EE 3N ERBTEYE

ABEN 2.81 t, BT RYPALLE 00n a5 2006 2007 2008

B, EWMEESERYTEHEAERN {5 Year

18 795. 14 t, \ 315 $)27 315.38 ¢, B2 T A G R A AR O B B S BR R AL

He CODw.F1 BOD: WA BEER 54 Fig.2 Annual variation on runoff volume

A, & BEm 3. 98%;. MAEBRAS AL E, of the Guan River and Sheyang River

ENEEGLRYEABEEGRERH

8B, HH 2005 F 5 & 2007 HFIRZ 2006 FERMKGE 1),

R4 BEAETETRUNGEROD
Table 4 The main pollutants volume (t) entered the sea from the Guan River
44} Year CODu, BOD; 4 NH,-N B TP #4LY Fluoride  # & B} Phenol 41t Total

2004 8 968. 80 3 210.00 712,41 — — 1.76 12 892. 97
2005 20 486, 90 5 969. 70 857.23 — — 1.55 27 315. 38
2006 7 578. 30 3420, 30 386. 91 — — 2.06 11 387.57
2007 14 604. 60 5779.50 2 880. 00 618. 38 1 851.03 7.31 23 271.41
2008 12 528.10 5 202. 40 1 376.53 396. 62 1712.23 1.35 19 108. 38

AU SR E1Y  Note: TP and fluoride are not included in the total

2.4 HRAAETESKUNEERATH

54 BH CODwn F34E AMG & 27 354. 28 t, e - 1 35 34 803.80 t, SREW A, 215 Fe Wy o o5 15
BODs P4 AW B K 12 111.66 t, BB 4F ik 14 273. 90 ¢ AV RYPHE 2 AL AAFHFEAERN
4 437.63 t, B @ EAIE 7 074. 23 t, TEIS Y 55 3 A AR T HEABE R 15.66 t, ZHEMK 5. 58 5,
BEEGFEYPHR S LEMABRK. SHETEYEFEYAELER 43 919. 24 ¢, KEFEHIXFG3 117.79 t,
Hrp CODw, Fl BOD; i A RATE X FEM AN FEPHRER 89.86% . NERZMAE, HTHTIERYEA
WE L 2005 EBE 2004 4EBAK,2006~2008 T HFAE(E S .

£S5 HBATESEUANERO

Table 5 The main pollutants volume (t) entered the sea from the Sheyang River

4EMY Year CODw, BOD; AR NH-N Mg TP ALY Fluoride 3% % B Phenol 41t Total
2004 15 757. 20 8 403. 90 2 009. 43 - — 12. 40 26 182,93
2005 34 803. 80 12 682.70 5 599, 88 — - 31.41 53 117.79
2006 26 858. 00 14 273. 90 3 568.70 - — 14.81 44 715. 41
2007 29 773. 80 11 065.70 7 074.23 725. 31 2 429,98 13.71 47 927. 44
2008 29 578. 60 14 132.10 3 935.93 940. 10 3 795,90 5.98 47 652,61

H. 4 A EFELB. . F Y  Note: TP and fluoride are not included in the total
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2.5 EERRUNGEERRENXER

S5t PR AT 5 VAT B S PR M AR TS e g AV B R VET A 2. 34 5 AR B RMEN A 1. 88 f5. H ULl
0, o 5 BF T B iS Ye F- dv  E  FERT. SE 3 A MR B L 2004~ 2008 A EE A ST PR TS e M A B 512
HREZEEHLLR. RABANTEMESLEYHABRK EREBRNERBLEYHANERNCE 6., E
RYABESBRREM LR R y=0.001 42--1. 164 6,R*=0. 895 2; G fHM —H X F X H:y=0.001 12—
1.546 8,R*==0.992 1, Hi,y RFEFEYABE RO, REFELFERE(X10°m?),

X6 FREBOAICM)EFTEYABTE(D

Table 6  The runoff volume ( > 10%m?®) and pollutants volume (t) entered the sea

WAl River W H Item 2004 4 2005 4E 2006 2007 & 2008 £

wu R Runoffvolume 1052 4193 1s.72 2872 22.90
Guan River 7% Y ) A ¥ B Pollutants volume 12 892, 97 27 315. 38 11 387.57 23 271. 41 19 108. 38

At BE A 2% & Runoff volume 28.74 59. 96 47.74 52.57 53.25
Sheyang River sz iy A 5.5 Pollutants volume 26 182. 93 53117.79 14 715. 41 47 927, 44 17 652. 61

3 HiEFITie

3.1 G ANET P K BRI

FET 2004 ~2008 K FEER N T, KIEFEEH KRG RBHREZRET HHE. SHM 2005 f1 2007
FKFEERRN KK EZ2E Y, 25 RY & & %K ;2004.2006 H1 2008 4E K R%H N T . kiE
WHiE . 2004~2008 4E 5 PH /K B i5 Qe 35 5 (H 0 0. 91, BRI 0. 66, B ST BHI K FR IS e e A g o] 2 i,

3.2 BEAMMEMBATANEREE

2004~~2008 4F JE ] 4 A MG 2 M B AL TE 15, 72X 10° ~41. 93X 10%m’ . L 2005 4F £ 1 , 2006 4 B A% ; 41 FH
WA ABRIRBAILTE 28. 74 108 ~59. 96 X 10°m®, D) 2005 4E B 55,2004 E K., SIS R B, ER T
FEANBRREBE/DTHHEE LGSR 53.68%.,

3.3 EAMGHTETESEMANEBEURSRRENXE

2004 ~-2008 4ERET F 375 AR A MG B ARMLAE 11 387.57 ~27 315. 38 t. S HI(E K 18 795. 14 t, L 2005
R, 2007 IR Z, 2006 FER K, AEBEGEYP.CODW I BOD-MABRBEFTSHEH. SEBH
93.98%,

2004~2008 4 5t BHI 3 295 Ye My 4 A Mg B AN ML 7E 26 182. 93~53 117. 79 t. S {B 4 43 919. 24 t, LA 2005
AEE 52007 SR Z . 2004 FEHRAK, SHERHAR, CODW, 1 BOD; i AR ER ESHEH. BB 89.86%.

GEit st 20042008 EREW T A EESRABR SRR BEERE EHEXER,

3.4 ARBSRUNGIEEGEHESHEHR DR

KB 5 0 T A R 05 0 TR SR — BB AT B A 5 96 01 7 2 1
L ICHEBE T T 0 R AR TV 0 KRB (TSRS 2008) (L # X RIS R M A B R
HILLEE R TR SR RK U B R ARG B 20051 R4 2009) AW iR RBUES R
TR 7 T B OIS 1 A 5 B T X M U M 5 K AL SR A R0 i B A
WICHFEBI 20030, 2004 3 2008 4 ] B AR TTACHRAL T HORS (EK 0 e f BM A B2 40 71 O I
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FORMHKRFERESAR TN, AEERER BN EBEERYAE N ESEBBERFRE =L THRAEW
(A L% 2006), Btk , X HEW K 75 Je iy & B AIEHIIIA R Z M. 2005 #2007 48, F I AR E B L H
A K BB R WS i EK RIS B B 1. 00, T BT Je i A WG B IR 2004 R KA, HbFEHBHEIE T
40 000 t, B AT L ST PR 5 e R BF A B 28, 2008 AE I PRIMM S G XS AR LN, HHA
MERAG O EEREREMCODWEEVNES TREBH(E W% 2009, X5HEARNERE
WIGRAGREML, FHL, b TR F RT3 18 I8 25 3R 5, 0 Xt S BH o 0 9 o) A O 3 st R AT B3R A
Mk BB RISEMABENER.

3.5 HESRONBERERENXRSN

BRI LAh, BE AN G BHAT R G P R B AR R, KI5 AR RETAE—ERE LR
T MRS e AR . T EAREE R A AR R E SR AR BB SR U R SRR (LFE
BESELE 2005~2009), &8 ENETHTHERRENRINERSEVYABEWERENXR.

BAIHYBERAERFTFHEEEREZ - HESRKEEREMNANARZESHESANH -N) HBR
BRNOT-N) R UMHMEBAZANO, -NDEMEETHNA. KEEBRAANRSELE 0.5%~6.5%DW Z[{]
(DeBoer 1981) , NFEIFRAIZ R . MALAGEEEMAEEN 1.59%DW (Fujita 1985), BEE4Y
AAEMBER EAR. K ABEXSARNEEEMN TR, FE2ABREEEN S ER . REEN
RWMEHBENEEE (Lobban ez al.  1994), BHRAIUIFAMERTHBIES, LBt GRS RERABZHE.
MELAAEZTEWEREBRERGTHEEERNBE SR A 0. 754 DW (Bjornsater et al.  1990), HIH
BCEAMEERREELIERENENEEREMFTTHN EEERYR . ENTILANRIEEEXTXN
BRHRWE, A BRERMABERNSEERYHERKTENEYE.

XF 2004~2008 M S FHM B HEMANGFREOABERTEIT . ERAFFM R EETRYEAER,
2007~2008 EXE B B & F 2004~2006 SEXMH . H ¥ CODy. BOD; EHA . EXRBE 4 TITEYEANE
B,2007~2008 “EH{A K 21 190. 63 ,2004~2006 EXJE K 17 198. 64 t;4F FH CODy, .BOD; & & . IE 1B
PR ERBSE 5 TS Y4 AN ], 2007 ~2008 FEI{H K 48 297. 03 t,2004~2006 E¥{H K 41 715.38 t,
M5 PR HE R B A0 E RS RIS Y M EA B R B EFGMFA M ERBHEGERT.K 8.

®7 ENIESRUENEEYE

Table 7 Annual average volume of major pollutants entered the sea from the Guan River

FEABEYE Average(t)
SEff} Year
CODwu, BODs H A NH,-N £ % B Phenol S& Total
2004~2006 12 344,67 4 200,00 652.18 1.79 17 198. 64
2007~2008 13 566. 35 5 490. 95 2128, 27 4,33 21 189. 90
%8 SIATIrESHEUANERHE
Table 8 Annual average volume of major pollutants entered the sea from the Sheyang River
AR HME Average(t)
8 Year oD, BOD. AR VR 1 % B B
Me ; NH,-N PO;-P Phenol Total
2004 ~2006 25 806, 33 11 786. 83 3 726.00 376. 67 19. 54 41 715, 38
2007~2008 29 676. 20 12 598. 90 5 505,08 507. 00 9.85 48 297.03

EERGERER D EEMEEERIEMNEESSEKERPERER, ANERMMTHTEEAMEEBEREE
ABERHEE W 2007 ~2008 EFHEAEAEEMEN 2 128.27 t, B FH T 2004~2006 4/ 652.18 t,
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[EAE , 5F FHE 2007 ~2008 £ H A FIE B BRELAE AW B {E 435128 5 505. 08 t F1 507. 00 t, L BH & & T 2004
~2006 4Ef 3 726.00 t 1 376. 67 t,

FON XA R G 5~8 H BEWT R G BRI A S E BRI A BTG & B R Y BRI A 31, 2007
12008 4 5~8 HE A AR5 R 5 807.01 t #1 2 615.90 t, B B & F 2004 ~ 2006 4F [F] 4 19 718. 84 ~
2 447.41 v, [EJFE, STFHIE 2007 1 2008 4F 5~8 HiGHEBEMREE A MG B4y 714 257. 43 t M1 195. 11 «, B B & F
2004~2006 4 [F i HY 85.61~139. 94 t,

S E R R E R KB, R 2007~2008 EEWE 5~8 ABBHHEHRLNEKRE A%
2008), T 2004~2006 SE R WM ER K AL . X ,2007~2008 F &G h R fF A B E 7 B A M B IR 15
PN GEREM I EEREARBE TAEANHNRRRMG AN ERENEEEWEEZ —.
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