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Abstract: Based on RS/GIS technology in combination with remote sensing image data, environmental monitoring data and social economic data, this
study applied the PSR model to construct the ecosystem health comprehensive evaluation index system with 18 evaluation indexes selected from land
pressure, environment state and biological response. The extension analysis and combination weighting method were used to evaluate the Yueqing Bay
ecosystem health. Overall, the ecosystem health status of Yueqing Bay was extremely poor in spring while moderate in summer. In spring, the ecosystem
health status in inner bay, middle bay and outer bay was extremely poor, excellent and extremely poor, respectively, with middle bay the best and outer
bay the worst. In summer, the ecosystem health status in inner bay, middle bay and outer bay were moderate, excellent and moderate, respectively, with
middle bay the best and inner bay the worst. The crucial constraints of ecosystem health in Yueqing Bay were population density, per unit area COD
emissions, natural shoreline retention, index of organic pollutants, index of nutritional level, index of benthic biodiversity and spring primary productivity
of phytoplankton. In order to continuously improve the ecosystem health, we should strengthen the land use supervision and management, control the
intensity of mariculture, improve the treatment rate of living sewage, establish the wetland nature reserves, and develop green industry such as marine

tourism.
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1 5|5 (Introduction)

AR VA SR TV 41 VA WINE Y St Wy N I
FHIAZ S f b B S A2 A i U X, 2 2R S
IS I 55 DX 7R R 57 A Ak B R A 2
FEME A5 7 T Kk 5 A B L 2 B AE A ( Albayrak
et al.,2006; Halpern et al.,2012; %% ,2012) . H k&
SRR R N A 5 AR MR R S i
AR, AR R G Ml R AN OE R B A b XY
H AR AIAE 2 4 s i B\ a2 RN &
Jie I8 A Ve T Xl 5 G ) HE R R ) H 2 1 0
TS AR R G R & S BRRE, 4 SR 55
DIte e a8 (W B A 7= DI Re 1S i Ae D Rg A=
YIS M D) RESE ) (32555 ,2009) . R It v VA 1 A=
BDRGEFEWE I N A B R AR 22 K
1A R O T Y DX I, 0 2 ] 4RR 2 A R A S X3k
(ZFPRAE,2014) Y G, 3R ENE S A 28 R G B EA
AL TR B B, TV A 28 R G A VT () BEAHE
ARG — 5 IR R A Tt — L ot 5 AR R R G fi
FRVPAN T3 1 2203 A8 /R Y AP ik (Sonstegard et al.,
1983; £ P45, 2008 ) FFEARA £ 3 (Muniz et al.
2011 i E7 055 2015) 48 7R P Fh i B AR R i |
RIS AT, BEWE ELLAE /R A S R G il Bk o, (H Al
TEEE TR R Y Fh it e AN BB 3 SRR BA &
B R pEAL oy 2 B AN A B SR 7 i [R]— 2H 2
IR N FR 7R W ) 9 AH B AR FH A5 08 22 B 8 i
RIETT AR A B AR B R A S R R FE A
FRIE, 45 G AL FAE SR S5 1k, T LA
A TR S WA 28 R R 454 D Re S Az i s Y
W2 18R

e R N I E R B, e 2 AT
PR AR ZS 1 52 2% ) R, 258 SC U2 7 20 122 80
AEAREE I T AT, B TR RN R AR S A
PRUEGEH Y IR R BUS B 25 A PP 245 50 (9K B4,
2013) TS A S R GRS WAL R AR i 25 R B
AARENE, B, R AT #50 Ar PR S A R R
SRR AT Y/, AT i 2 TR i
IR GV AR TN - AR S 2 G TEM T R, ok
of TRV AR A8 R G Ag BT Y. S Ak B
SRIGTE Y e 22 U5 1) PR el i e | O W U 1 o B
R Bl R A B A R R Y i AT
VRN, 36 0 1+ ¥ UK Bl AL A= B Ak A2

R RO MR T i R A PR S B
7 L XA 2 R Bt — 2P AR AR S T A2 A
BEFMETEF N OCTE B T I, AR S & ARG 1
PRSI S BRI AR 25 R GOIR B, MR IR T 36
SRS TN AP L 3 AN T7 A A 2 R U
FEFRA R SRIT AT 310 W0 07 1 0 M HAE 25 R G A b
ROCIF T IR TR A S R G R 2N 1, LA
WA e A 2SSO B AR B BOR S

2 57 E (Material and methods)

2.1 HRRKE

SRIETE (120°57'55" ~ 121°17'09"E, 27°59'09" ~
28°24"16"N) fof T VL.44 B FP RV A 1 A6, 2R
A P8 =0 AR L B R B [ O R, R SR,
TR, LA KR 2 B O R TS
K 42 km, RPGFH 582 10 km, O 5825 21
km , FIRAEALZY 4.5 km , VIR FLZ) N 463.6 km
KR 10 m A4, WIMETET AR ZY 220.8 km? VSR
Fili Rk 4 2 184.7 km ( H [ V8 A g BE 2% B 4%,
1993 ) . A 17 14 2 5 P41 5 A i T 06 1 v i 22,
AT RIS R AR Ik B T A
E E R ELRTH), Hod =007 454 L E R 9:53:36.
s Tl AR 2D & J | T et ™= (B 3 A e, WV
il RZ S PUS
22 HIFERIRELLAE

W5 B L BT 5 s A 2 TR
ML R A B, o, B S R8I h sk &
GiRbF T A —RK S AR I S AL 4t
2GRt AR T IR TR R AR B A5 A SR B
BT AL TR VE LR R A ERE ok UR T T K 2% 2006
A8 A1 2007 4F 4 F X RIS 2R AT, E 2
K DU Y AR YR B A S
Horp WA DURR Y AN AR W B I R A R[] Ry 2007 4F
4 H R b SR B RN 43 AT 2 4 R R TR )
(GB17378—2007 ) ( I 52 o s Mo 5 Ay B A 2 A0 ) 55
2007a) I A ML) ( GB/T12763—2007) (
IR0 e W R 9 A 38 R JR B, 2007h ) R RLAE 1 O i
HEAT , PRI S BB At A e N & 1 Fs.
23 HRF &
23.1 MR AN E AXSHERERRE
CHEPEAE B EEITAN F6 18 ) (HY/1087—2005) ([ %
MRS, 2005) | 36 [ R 0RO PFAN 4K R (' The
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28°30'0"N
T

28°15'0"N
T

IRIG TS REE ot BUIR B SR 5V R0 40 S s s
FGNE | FI A B 25 & 7B & & (OECD) #£
() 1 7 IR ZS -1 ( PSR) HEZRBE A | M i I F7 3
BARASFR G N 3 A J7 I BEHE 18 T4E by & AR
HEAESRGMEFIEM ISR R (F ).
HATEM IR PRI R LT AT H
B e SERAIF 51X 52 A e T B0 1) o R R (e 5 0
4 2014) A PLIG YA A LK AR Z A HLTS W)
ISYL IR T (24l RS 2013) , B IR K 88 E R
FHE SR8 B0 X K AR 8 32K AT PR (24l )R
.,2013) , EHEBLRIG AR P WL E 4 815

Z .
=t il an el PRI RIS 2 98 B0 AT IP O (1R 5 B R 24
& ST 085 Lkm JR,1993) , AE 4 2 B PR 4R L DI B A 5 R G 1 R
1210(1),0,,13 12101;,0,,13 12103(1),0,,13 TEPERE 221, % A Shannon-Weaver 22 ¥ 58 Fi0d
. FTVEHY (1 5 5 it 1A B A 300 A 928 A8 JR 4, 2007 ) , #)
Fig.1 Sampling stations for ecological environment investigation in YA T) G ARPET 2R a WBE LT (Cadee et al.,
Yueqing Bay 1974) , BAKTHE AT
United States Environmental Protection Agency, H, + Hy x 100% (1)
2001 ) BRI 5 1 3 A 25 B R L IF AN 1A R (The r
European Parliament and the Council of the European _ Com  Cw G Gy (2)
Union,2010) K& A4l 545 (2013) IIWF5E A, 45 & Cep Cn Cyp Chy
x1 FESESRGEFREMERERREBRE
Table 1 Evaluation index system and weight of marine ecosystem health in Yueqing Bay
n
HirZ D2 1672 m wr T oz e
A RIS B, BiiE 1 C,NABE(NAkm™?)P 0.0207 0.0457 0.0561 0.0332  0.0384
RGN C, N GDP(JG - A7) A 0.0202  0.0504  0.0617 0.0353  0.0410
LS CyANHTHED 0.0279 0.0738 0.0904 0.0508  0.0592
C, A7 TH AL COD HEE" 0.0368 0.0610 0.0748 0.0489  0.0558
Cs AR LRGN 0.0474 0.1068 0.1310 0.0771  0.0892
C o DR [ B 5 B P 0.0703 0.1011 0.1240 0.0857  0.0971
By R By KB AP Y5 0.1342 0.0446 0.0087 0.0894  0.0715
Co B FKTHEH® 0.0958 0.0443 0.0152 0.0700  0.0555
Co 7K T 42 JE 4R 40P 0.0300  0.0006  0.0545 0.0153  0.0423
CrolF KA M E B (mg- L))" 0.0187 0.0518 0.0636 0.0353  0.0411
By, ULRAIE ¢ TR E 4 w50 0.0512 0.0487 0.0597 0.0499  0.0554
CL U A SR (x107)P 0.0366 0.0509 0.0624 0.0437 0.0495
By W5k TE C A WIRE & R EC 0.0333 0.0013 0.0000 0.0173  0.0167
CEPRAMEETE (mg-kg!)P 0.0259 0.0471 0.0577 0.0365  0.0418
By A=Wy R C s TR Z2 P 450 0.0685 0.0001 0.1020 0.0343  0.0853
C s TS Z REERE R 0.0627 0.0572 0.0151 0.0599  0.0389
Cp JEWIZE Y ZREPERR 0.0917 0.0746 0.0032 0.0832  0.0474
C i MI%AT= J1 (mg-m™>d 1) * 0.1280 0.1400 0.0199 0.1340  0.0740

T A AURTEBIAR AR, RIFR BRI, (i FRK B 8 5 D AUR R LR AR, R FS AR (EL ALK, {2 B K S B A 5 m S R WROM T IR AR, n R AL
T, q 9 B WG BRI C 3
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_ CCOD x CIN x CIP

1500 (3)

o

Z—f (4)
2<>M&N> (5)
_C,xDxQ
2 (6)

Ao H A HE T R (km?) |, H,, O 5 P M i FR
(kmz) ,Tﬁﬁﬁbﬁ"ﬂﬁfﬂ( kmz) s Ceop Oy Cp \Cboé}
%%%%ﬁ%iﬂ%ﬁi%ﬁ%ﬂﬁhﬁﬁ%%i
FRill BB (mg-L7") 5 C'eop + C'ix C' oo 3N
2R T X6 R — 28 W 7K K R TT/E{E(GB3O97—
1997) ,C, M2 i FieE 4 @ () SE PRl S (mg - L7') ,C
J e | PP A R TEM AR EE (mg - L") ,n N5 i b
BB (A m ™) N R AR (D m7) s
J R, G IR E T T (mg-m™d7 L C
) ,C, MR a WeE (mg-m™) , D ot B[]
(h),Q MNIAMLACE (mg C-mg ' Chl-h™").
232 MmN AR R G E AT o
TR 2250 LA JLA 2P BE (Feng et al.,2014).

1)t oI T

FERT AT VTS A A R G NV SRR
o C(PEMHEAR) FRRIE R o (PR FEARBUIR(E)
L[] AL B TS AR S R BB Y T R= (N, C ,x ) A5
BB RGERE N FTEH o NMFERE C,,C,, -,
C N AR FEAE v, 2y, 0,2, RIEIR AR R A n
AR TT , X I TR R R

N C, = R,

R = LT (7)
Cll x"r R7
2) T 2 28 Ll S o
TERVE A2 25 2R G0 fit B 1 28 B 3l ) O S I ] 3R
NN
Nuj C, X o1
C, %y
Roj = (Nnj?Ci’xoij) = . :J
Cn xoij
N, C, (a,,b,;)
¢, (azj’ 2,)

- . . (8)

Cn (aoij’buij)

b RN 2SR TC 5 N, 8 T8 A S A 5
ANER(=1,2,,m) ; C NS LSRR i 4
WA bR 2, , 0 N, KT C, E’\J%fﬁ?@@ NPT
TR AFIE R LI (a, ;,0,,) -

HEESRS &@E’Jﬁiﬂﬁ%mfﬁﬁT%Fﬁ

N, C, %,
C, x,
R, =(N,,C.,x,) = oo
C, X,
P C, (a])l ’bpl )
CZ ( pZ’bZ)
- : " : (9)
C, (ap ,bp,>
R AT TC; N A v A A A R AR S5
o K RKT O RS — 5 (b ) ;K B
Ko, ex
S)Iﬁ%ﬁﬂr%fn
JERFIEXT S N YICE R R R,
N, C, X1
C, x,
R, =(N,,C,x,) = oot (10)
c, =,

XP N NEEREY (k= 1,2,-,n) ;0,8 NKT
C, 1A (E, B A FRRAE Y SEPRAE.
4) iff 7 R IK PRI B CHR JE
RS BRGNP AR SR R B K ) 1Y
TE A
-p(v;,x,;)

EX

oij

,U; €V,

(11)
vi $ Un

i

p(v;,%,;)
pi(v,x,) —p(v,x,)°
L K(C) 5§ ik mar%%j T 2 A
JREAE LI DI Ho

1
P,-,-(U,- ,xog,') = - ?(boij - anij)
1 1
ppi(yi ?xpi) = |\v - ?(api + bpi) - ?(bpi - api)
(12)

(v, x,) A v, 508 B RFAE 1] 48 A7 BR DX [R]
%= (a,;,b,, )E/JEEFZ%,/O,(U x,;) A v 5 X RHE
[ Y jzx =(a,, p)E’JEEF»%; lx, ;1= 1b,,=a,;l;

X, pﬁﬁuﬁﬁﬁf{%i,‘%éﬁ@%%mﬂﬁ%
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1B 28 ML) 50 1 (3 B R ) e i et ().
5) W E PR FR FRAY
VR85 B A TR 45 VT 48 A X T 8 A 28
ARG FRE R TTHRR O, ELEERZ A B PEAORS BE. 4 A
R 7 R T = W TR AL 7 0 2% SO A 325 11
A, BISHEIBTR P 5 35 X PR 48 A 09 e 4, LoD T
WA P = O 1, ol G TG i s e A 1 =LA S, X
AE S ML W5 B (Sun et al.,2012; Liu et al.,2014).
RS FEPR N B, SR A A5 2 R 53
BT FIRAE: 1 525 A AR A8 hn 8 5 A, Stk
s E AKX T,
W= i o,w (13)
K, o, WSk FPIRBOT A IS 2L, 0 LA AL
[ A SCHUNM S B a=0.50, MRS AS R
GLig R FE PR A TS R LR 1.
6) T LR SHK BE JT 1 2 PR 5 2
X R N WX T HR LG A R E
K(N)H:
K(N,) = 2 ok (x,) (14)
P K (N, BTFTER R N TG 1 2RG ORIk
sk (x,) HTFPERTR N TSGR IR
(j=1,2,m) ;0 HETFN AR AIALE . 7 K, = max
[k(x) ] (j=1,2,-n) JUFEFIFRS R | 6 b5 JE

TR SRR j FEH A K, =max [K.(N,) ]
(j=1,2,-n) FFPEXT S N, 8 T A A Al A
.

K [ R 2 B V5 A 25 2R 4 A A % 7 1) 55
GrpARE A K HBDN, WS A S RGE R
AOR TIZE R kB S DAL, PSR
(EBET WA W] BB B R # K, (B AE BT A 46
G ¥Ry M, 26 B TR VS A 25 2R G fekt R A 150 5 B o
SFRZAN I RIRK K EXF N 5 (Pan et al.
2015).

233 WBAXRAMEZAS T RN E
FRFE VA VS A5 25 2R G5 {6 B 1 mT 90 1, o L3l o b
7 BRI P EMRE 5 AR, AR I~V &
KFRIREE LSRG RN C EES
HWT AR (RS LR ) (WA N R
J§,2003 ) |, T I 0 9 2R A fa R T A 45 R )
(HY/T087—2005) . { i 7K 7K Ji b #E ) ( GB3097—
1997) (E RABE G4 SR, 1997) | Qi 7 AE ) o
PRifE) (GB18421—2001 ) ( 5 52 Jot ik Wi 5 A 36 46 92
KR, 2001 ) FNC I FE DU BT s AR IfE ) (GB18668—
2002) ([ 5 5 e W B ARG 56 A8 L SRy, 2002 ) B A 56
SCHRARGE (BUEL S 2005) A 525 AR IS 4 48
RGUAERR VT 28 MU A W T B R Y SR 1Y
BUE TG 2 Fiw.

*2 FEBESEFEREITMNIEIRZH8E . S EHNRETEE
Table 2 Valuing range on the classic field and section domain of evaluation index

s 25 AR I DX ] REEC i -
Eiztn 1 il 111 v % X ] SEIE

o [0,200) [200,400) [400,600) [600,1000) [ 1000,1500) [0,1500) WIVLAE AR HE R ) 40 22
C, [8,10) [6,8) [4,6) [2,4) [0,2) [0,10) WA 254 A TR 2 2
Cs [0,0.2) [0.2,0.4) [0.4,0.6) [0.6,0.8) [0.8,1.0) [0,1.0) WA A A 402
c, [0,0.25) [0.25,0.5) [0.5,1.0) [1.0,1.5) [1.5,2.5) [0,2.5) WITLAE AR AR d) 40 22
Cs [80%,100%) [60%,80%)  [40%,60%)  [20% ,40%) [0,20%) [0,100%) I R A A BRI 45 B
Ce [0,0.2) [0.2,0.4) [0.4,0.6) [0.6,0.8) [0.8,1.0) [0,1.0) I R VE AR A R RPN 4R R
C, [0,2) [2,4) [4,6) [6,8) [8,10) [0,10) KK T bR UE

Cy [0,0.5) [0.5,1.0) [1.0,2.0) [2.0,3.0) [3,30) [0,30) T 7KK T

Cy [0,0.5) [0.5,1.0) [1.0,2.0) [2.0,4.0) [4.0,6.0) [0,6.0) WK K Bibr i

Cyo [0,0.03) [0.03,0.05) [0.05,0.3) [0.3,0.5) [0.5,1.0) [0,1.0) KK B b

Cy [0,0.5) [0.5,1.0) [1.0,2.0) [2.0,4.0) [4.0,6.0) [0,6.0) HIRET ALY D iy =g A 1A

Cp [0,200) [200,400) [400,800) [800,1200)  [1200,1600) [0,1600) DU A

Cp [0,0.5) [0.5,1.0) [1.0,2.0) [2.0,4.0) [4.0,6.0) [0,6.0) pRE TR ALY/ )5 ig =y Al

Cy [0,15) [15,30) [30,50) [50,80) [80,100) [0,100) T TURRY) BT i A

Cis [3.5,4.5) [2.5,3.5) [1.5,2.5) [0.5,1.5) [0,0.5) [0,4.5) RE ALY/ DTNy 1A

C [3.5,4.5) [2.5,3.5) [1.5,2.5) [0.5,1.5) [0,0.5) [0,4.5) e ALY/ I5ig ey Al d

(o [3.5,4.5) [2.5,3.5) [1.5,2.5) [0.5,1.5) [0,0.5) [0,4.5) e ALY/ Dy Al 3

Cs [500,700) [400,500) [300,400) [200,300) [0,200) [0,700) LR ) S bR
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3 Z£ER549#(Results and analysis)

R A RGBT A 5 A A

LA SRV 2 25 R S MR B L 4574
SPHCHAR A BN E B b BRI 2 S R
GeBE T A5 SR W B T € Fih (AT

3.1

W) TR RN B C FRbR R v, =744 fRASE
W R pR BN 2, U)X R Y A R OGR4y ) R
Kieiy ==0.422 K (), ==0.316 K ), =—0.162,
K ¢1)5=0.096 K )5 ==0.256, 7] H & WIS C, 48
PRIE T IV 9, BRI 22 IR A5 [R) B mT SR A5 A 8 Am 119 ¢
YR T AAF 2%, BAR WLk 3.

x3 RETESREERITNIERIEE
Table 3 Relevancy of ecosystem health in Yueqing Bay

I AT IIRIE (I sl SeBE gy

(F%) 1 ug  m% W% V& s il s e (2R il o s 4
Kicyy; -0.422 -0316 -0.162 0.096 =-0.256 IV v v IV Koy, IV v v v
K( ¢y, -0337 =-0.007 0.007 -0.322 -0.491 1l 1l 11 I Ky, I 1l 1l 11
K(¢s; =0250 0.100 -0.250 =-0.500 =-0.625 1II I I I Ky, O I I I
K(cy; -0.569 -0.515 -0.353 -0.030 0.012 v 1 v IV Koy, V 1 v v
K(¢s); -0.556 -0.408 -0.113 0.045 -0.304 IV Y v IV Kiesy; IV v v v
Kice; -0315 0.030 -0.075 -0.383 -0.538 1 1l v M K, N i v 1
Ki¢n; =-0.698 -0.597 -0.395 0.042 -0.148 IV v v IV K, I 1l I I
Kice; —0.490 -0.479 -0.456 -0.431 0.310 v v v Vo Koy, V v 11 v
Kicoy; 0.012  -0.860 —0.930 -0.965 -0.983 I I I 1 Kico, I I I I
Kiciy; 0.000  0.000 -0.400 -0.900 -0.940 I I I I Koy, 1 i I I
Kiciy; 0.040  -0.480 -0.740 -0.870 -0.935 I I I 1 Koy, 1 I I I
Kiciy; 0023 -0817 -0.909 -0.954 -0.970 I I I I Koy, 1 I I I
Ki¢is, -0.107 0011 -0.432 -0.716 -0.858 1 1l i} I Kea, O il i} 11
K(cuwy; 0.030 -0.800 -0.900 -0.940 -0.963 1 I I I Kow, 1 I I I
Kicisy; —0.252 0.109 -0.245 -0.497 -0.623 1 1l 1l I Koy, IV 1 v 1
Kiciy; -0311  0.040 -0.090 -0.393 -0.545 I 1l 1l I Ko, O i 11 11
K¢, -0.523 -0332 0038 -0.092 -0412 1 1l v M Ky, I 1 11 1
Kicigy; -0.944 -0.930 -0.907 -0.860 0.040 A v v Vo K, 1 1 v 1

W25 PEAN $8 b5 1 SC IR B2 {85 XoF 1y A A 3l oK
AN AR R G LR G OCHR B, O ) 55 9. LA
HEENE B, K, =-0.4278 K, = -0.3946 K, =
-0.3949 K,=-0.4327 K, =-0.3882, I E HE N

AR GHEREAF SR T V 9, RIR 22 /K- [a] 3 a]
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Table 4 Results of ecosystem health evaluation in Yueqing Bay
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Fig.2 Limit index of land-sourced pressure of ecosystem health in

Yueqing Bay
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Table 5 Result of water quality survey in Yueqing Bay mg-L™!
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Table 6 Index of benthic biodiversity in Yueqing Bay

-~ R (R PR (H )
A S A S
s 1.52~1.90 1.67 0.59~2.81 1.81
LR 2.57~2.73 2.65 0.92~2.52 1.69
PAREs 0~2.25 1.42 0~2.58 1.66
475 0~2.73 1.82 0~2.81 1.71
700

—~ | =4

T, 600 |- [ |

g Oxz

£ 500 [

o0

£ 400 |

R

K300 [

o

200 -

R

100 =
oL mmm |
e g S 278

B3 REEVMRESH
Fig.3 Value of the primary production in Yueqing Bay

4 1118 (discussion)

TG 25 2R GEPF 0 0T 52 o AR 4l 1 25
BEN ARG AT 59, EWER R, HIEk R
BIFEBR BRSSP S G 1) SR R AR
St tR bR Z A — L PN 5 B TP S R A S
T AE ARG A B R TR RS o] o0 Bk A D K B L
BT (o0 ,+o0 ), REM KA BB LI, 878 L 1)
O3 5eAE B L R bR B SC I R AR A 3 0 4
PRARAS P30 A0 B 4R LA B 248 A5 1 25 B KF,
BRGEATEM AR 1 T AR $E /T 5 9H
TE B B L FIORS BE (22 K245 ,2014) B PEAY, SR
TS A RGBT 3R, H25 G OCHE B 1Y H B
AT =1 ~0 Z ], 156 W SR 3 T8 A 285 2R Go il B /KR
WARE , NCBEELZEFE, REE LSRG
JREAR AT I GE S HE— A v SO 58 275 A iz hn e, (B R
HA MNZbR R LI 25 0F. I NS 0], Hgi &
IR FE A -0.3882<0, Ui WA 2= N V5 AL 28 R e f B
KFEARTERLTE V FMbREH B A1 V 95
M X ALAT A BT AR PEAN A SEBRE L. AR 4 2007
SR E PR EOR LA ) (B KR, 2007 ) A
2007 AFCHT LA WA BT 2 ) (T VA8 YV el
Ja1,2007) VA BN, SRS TS AR A R G0 AL T 0 A R
A GARSCH A 25 B, T b EPIE T AR 52

(TTAR 285 SR 2 T (5 1.

IRIETE Y M3 A 2, R R R 2R T
b AR e AR TR T Y R K 5 B TS Gl i N
— PR X A A R Gl B K P 22 S 5L R
T AL ARGV 5 TS TS RSN AT
A3 BIPEA A 4 7 A )98 DX 1) R ] PR 7, A B
RN PEDIRE , 16 2 i v AL S IR EE , Ak 43 T ifg 1 2R
B A5 0PN T 1) PR PR TN B T
L COD HElt: | AR R LA A HLTG Y da 4 8
TR BRI G E = 7, AN BR 2 ik
AT M V4 BT B 5 RS A ) 2 AR MR B

TS AR R G EENETFRZ,
I K PE 4 e I 2 Bl AR 22 1l BR A PR 1 4K
JETTRERY  (HAL LA R R A H 2 1, PRk, 48 S0 ]
REARE SR TE TS AR RG22 o0 MR 28 M RRAE, 25
BARTHE I AR KT (NB IR 5 3%
S MEVR BEIR T K ik FBE AR ) R AR ST B i BR (1
KK L2 & B IR WP T BRAE ) SR
ST bR , A RRAZ S B AR W T Y i A AR A R G fi
FRR DL RACAE (2013 ) X 4R NS AE B R G5 R
B RIS TG Sl R Bl VR HE V5 S S50 M T8 A 7 R G
FRAL FTAR IR A ; Zheng 55 (2013) A5 R B, A SR
PR B AR AN R T T P B T A 2 2 5
LT R VAR A 2R G A B 1 67 I R T 5 Chen 55
(2013) XFHIVTAL 5 3 0 F o Rl AR e B, 2805 3
JE I R R TS e W HE S BUE W) 2R R RS
& 55 Dy e AT (B8 /D | 3K 5 AR SCR AR 45 AR L.

SR VS F5 B 5 Y UR R AR 35 V5 e VR 4 ) o B
YL A S 80.1% 1 8.8% , DA I, 148 il Ak i 145
VK IR B AN 165 Hb DX A= 106 75 K A B B0 AR T
TE AR S IREE 1Y B R it A 340 0 3R B i U B R
M3 B & R A SR R, By 1R TR MR Ak (3 75 0
85,2011) SRIGEINEEBY HIRE I 300R , MR A
B, BRI, Tl it 7K S 58 4 T 1G4 5 v
PR TS DX It I I 2, I DA & R R U S A e 7l
oI SO Xl 5% 1 L= RTTR AR BUK ) R B - ke /o
FRBARCR 12 A5 /N5 B IR, () ) ok A &
B B V53 /NE Tk =k, DA A X3 GDP 3
TN R b |4 O (B e 7 7

5 #5i8 (conclusions)

1) SRS TS 215 LB R G HOK - 2 il 2=
W, BFATFRE, FFLHTHES  BIKESR



2280 w5 M

36 %

GUi HER DU 28 R . 23 (B 3 A LR B 50K
EEESRGEIKF 2, TE>NESINE B
TR PESINE SN ERBUREE R BASR
GfERRK 22 5 1 I I £ e B N A HLTS
QSR RORE IR 18 BUBE R, AN 5 1 AR A 52
Bt B 5 BOA HLTS G 48 KOS 7 K P 45 Bk xS
BAK.

2)REE AT RGN TR HK, B T R
COD HERCE: i, [ 98 7 B Ak )™ B 5 7K B 45 i 45
2% A HLTE QA5 BONVE SR SR AU, KR B S
FEAL T A R L R A ) 2 BEPE AR R R
PG A 7= 7 0 BRI 2R T T8 A 25 AR G R K P 19

2% 3Lk ( References) :

Albayrak S, Balkis H, Zenetos A, et al.2006. Ecological quality status of
coastal benthic ecosystems in the Sea of Marmara [ J ]. Marine
Pollution Bulletin,52(7) :790-799

Cadee G C,Hegeman J.1974.Primary production of the benthic microflora
living on tidal flats in the dutch wadden sea[ J].Netherlands Journal
of Sea Research,8(2/3) . 260-291

Chen Z H,Pan D L, Bai Y.2010.Study of coastal water zone ecosystem
health in Zhejiang Province based on remote sensing data and GIS
[J].Acta Oceanol Sin,29(5) :27-34

Feng L. H, Zhang J Z.2014. Runoff forecast of drainage basin based on
matter element analysis[ J ].Water Resources,41(6) ;634-638

TUTER R, £ R, %2013, R IR A S RE M REG &
W] AR ,33( 1) :238-248

| 511 ¥ JR). 2005. 30T 7 1 V¥ A= 25 48 e 3T 4 48 B9 ( HY/T087-2005 )
(M AEET P R R

[ SRR 7. 2007, P IR FE RSB O A i [ R R [ A R
thls. 1-10

| S FRBE AR AP K55 1993 PRI RZ M T4 1 A 50— b TR K FR 55 (H)/
T2.3-93) [ M].Jb5T: AP AR fE R Rk

KRB AR 4R 1997, 1 K K bR E ( GB3097-1997) [S].LHT:
o E bR S

V] GO MR A 0 A2 ), T SRR AL A B B 25,2007 1 W
TR (GB17378-2007) [ S]. A5 . AP AR e b Ak

I R o M A 6 A 2 Ry, T SR AR AL A B 2 B 2. 2007 . 1 142 9

R (GB/T12763-2007) [ S].ALAT v Ebofis th it

V] 55 I I G 900 ARG 82 R 2001 33 7 A ) J i ( GB18421-2001)
[ST.ALmT: b s Rk

Tl %542 B A 0 2 9. 2002 P TR I ik ( GB18668-2002)
[ST.Atat. AR e T

Halpern B S,Longo C,Hardy D,et al.2012.An index to assess the health
and benefits of the global ocean|[ J].Nature,488:615-620

BB, A ME. 2011 SRV VA 1 VE PRI 5 6 B 75 e ) M i BT
[ MBS g R i

BUHLEE  Th W] SHAE 5, 55.2005. WA & E IR A0 B8 AR W PE MY
SYREIOT R )] R MBI R ,5(2) :87-91

ZRoli B BRI, AR , 5. 2013, 10 T A A R GE A PP AN vk Al L
AR R [ T] A% ,33(6) :1798-1810

AR RF B, ATEW], 55,2014, 11 7R 2 B 0 R W A 5 R A Bl 4
AN LI]EEERRE,38(10) : 40-45

Liu HC, You J X, You X Y, et al.2015. A novel approach for failure
mode and effects analysis using combination weighting and fuzzy
VIKOR method[ J].Applied Soft Computing,28:579-588

Muniz P, Venturini N, Hutton M, et al. 2011. Ecosystem health of
Montevideo coastal zone; A multi approach using some different
benthic indicators to improve a ten-year-ago assessment[ J ].Journal
of Sea Research,65( 1) :38-50

Pan G B, Xu Y P,Yu Z H,et al.2015. Analysis of river health variation
under the background of urbanization based on entropy weight and
matter-element model; A case study in Huzhou City in the Yangtze
River Delta, China[ J].Environmental Research,139:31-35

W WRIGEZE 2009 VR ML B A S RGN [T ] RIUR
PR (TR ,42(5) : 631-634

Sonstegard R A, Leatherland J F.1983. Great lakes cohosalmon as an
indicator organism for ecosystem health [ J].Marine Environmental
Research,14:1-4

Sun J. 2012. Application of combination weighting method for
environmental comparison and selection of line schemes in linear
engineering [ J ]. Environmental Science & Technology, 35 (7):
202-205

The European Parliament and the Council of the European Union.2010.
On Criteria and Methodological Standards on Good Environmental
Status of Marine Waters[ OL ] .http ://eur-lex.europa.eu/JOHtml.do?
uri=0J:L:2010:232.SOM :EN . HTML

The United States Environmental Protection Agency ( EPA ). National
Coastal Condition Report IV[ OL].http://water.epa.gov/type/oceb/
assessmonitor/ ncer/ index. cfm

SOV, S, AR, 2008, W7 VT 8 5 A 25 DX S8 A ) 2 R B R
AL RGERIEN (1] E3554K,28(11) :5259-5269

RBEAS B 2008 87K 2 5E X AL W) AR PE R U ST RS [ 0] IV
WEERF,27(4) :397-400

R BAE T ER, 52012, 80 A AR 5 R KB
KAWL T] ABHEEFR,21(6) :1057-1062

RS0, T AR, 1 R, 452015, J TR 9 JO AR T 1 74 3 1 i AR
RGN [T] FBEREAR,35(4) :1250-1258

M5 g, SRV, H AR, 42014 25T PSR BEAL I AR BT R AE A5 % &
PR BEIRLE,36(8) :1702-1711

et H A, XA K 2013 35 F PSR AL AL A: 2522 A T AT
PN J] AR ,33(16) :5090-5100

LA TR R . 2008 WL IR IR AR [ R]. HUM . WL & e
. 1-14

LA A RBUR . 2003 8 VLA 2548 HE BRI 4922 [ OL ] . http://www.
jepb.gov.cn/News/38/8ada660e06h 787245667943 dc948dafab

997€25.html

Zheng T, You X Y.2013.Assessment of marine ecosystem health of Tianjin
offshore, China [ J ]. International Journal of Oceanography and
Hydrobiology ,42(4) :442-450

PR S B R 22 1993 B A - SRS ML 1
A

KERE, AT L FF B, %2014 3L F Y J0 40T I R 2 AW« =
T KL BRIV [ )] IRGERL 42441, 34(5) 11316-1323



