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Evaluation of the Environmental Impact of Artificial Habitat on Seawater Quality in Tahe Bay, Lvshun
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Dalian Ocean University, Dalian, Liaoning

[ Abstract] Artificial reefs and Seaweed enhancement floating rafts (abbreviated as floating rafts) are two
main facilities for habitat creation in marine ranching. To understand the effects of artificial reefs, floating rafts, and
artificial reef and floating raft combination (referred to as reef + raft) on the marine environment, a survey of the
marine environment of The Bay Marine Ranch in Lvshun was conducted from 2021 to 2022, and Dissolved Inorganic
Nitrogen (DIN), Dissolved Inorganic Phosphorus (DIP), Dissolved Oxygen (DO), Chemical Oxygen Demand
(COD), petroleum, Suspended solids and Heavy metals (including Cu, Pb, Zn, Cd, Hg, As), etc. The dynamic changes
of the indicators and the fuzzy membership function of the indicators were determined according to the seawater
quality standards, the indicator weights were determined by using the analytic hierarchy process, and the fuzzy
comprehensive evaluation values of the three artificial habitats were calculated. The results show that all seawater
quality indicators in September 2021, March 2022 and November 2022 meet the Class I Seawater Quality Standard
(GB3097—1997) and are suitable for marine fishing waters. In April 2022, the survey indicators of the waters of
Tahe Bay in Lvshun were all in line with Class II Seawater Quality Standard (GB3097—1997), except one station
where the suspended matter was of Class III Seawater Quality Standard (GB3097—1997), which was suitable for
mariculture waters. In 2021, artificial reefs, floating rafts, reef+raft on the quality of the human living environment:
artificial reefs =reef +raft > floating rafts; the degree of impact on the marine biological habitat: reef + raft >artificial

reefs > floating rafts; the degree of influence of artificial reefs, floating rafts, reef + raft on human living environment
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quality in 2022: reef+raft >floating rafts>artificial reefs; the degree of influence on the habitat of marine organisms:

reef+raft >artificial reefs> floating rafts.

[ Keywords] Marine Ranching; Artificial Habitats; Impacts; Water Quality Environment
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COD 0.036 Pb 0.028
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2.1.2 P H RSB WHE
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RAH 0.0095g/L .
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7K COD & & FHEMFE KK Az e
(GB3097-1997) —Zihnite, BAEKE, 2021-2022 4
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3.50pg/L) o 2022 4F 4 HAMWMESENT 11.60~
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0.00pg/L) o 2022 4E 11 AAMEEFENT 0.02~
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1997) H—HKbpife, LA APy EREE L
TR, mEEN 1430 gL, RIKEN 6.51
g/Lo 2022 A MEEEREHEN 0.0268 ug/L, #i
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So/t (MEN 7.8625 = HL/J) . 2022 4 11 H, DO
FEVIEN 7.6 & 8.43 =5 /T (MIMEN 7.8625 =8
I o ZE ERTA, BERTS DO SPEREEREE (G
KL EFRHE) — it 7KK B EBR 6mg/L, 7KTA—
RFK . BARKE, DO V-2 & B RERRARL S IR

B LT R R R EA
2.1.6 BiFYI & ma AR EFE

s RS EuEN 6.54 & 773 =%/Ft
CPMEN 7.418 Z5%0/F1) - 202243 A, EiFY)
TEAE 9.8 /I A EN. 2022 44 H, BiEFEY
VO 8.42 & 922 =i /It CPIEN 8.82 =
S o 20224 11 A, BEFEVEEIGERA 103 &
11.3 Z55/FF CPEMEN 109 Z50/7F) . 2022 4 11
H, BEW&EEEN 103 £ 11.3 Z57/7F CFE
N 109 Z 58/ .

g born, B B SRR OfF
AKAKFEFRUEY  (GB3097-1997) 11 25k5uE 100 Z 75/
THI FPRAE, /KR RINNEE. Mk E, B
P& mMERB N REIEY G N B,
2021 SE B EAE N 7.73 Z50/7F, RARME N 6.54
25/ Fts 2022 RV EEN 11.3 2%/, &
%Al A 8.42 Z=Z 50/ Tt.

2.1.7 WK &R & BB RHE

2021 4F& 2022 4F, VS Cu WKFELE 1.98~
3.49¢g/L 2 [8) 5, AHE I KK AR ifE ) (GB3097-
1997) —ZbrE, KN 1 25 BV Pb IRFEAE
0.15~0.345g/L 2 [a}3)), R (KoK bRHE)

(GB3097-1997) —Zhrif, KN 1355 B Zn
WEEAE 4.1~11.6g/L Z A5, AR GREKKR
FRUE)  (GB3097-1997) —ZibrdE, KN 12. Cd
SERR TN 0.07~0.331pg/L, KA (KK
JAFRAEY  (GB3097-1997) —ZhnitE, KFA 1 2.
VS He P VO N 0.014~0.0362g/L, AR
i CGEAOKFEFREE) (GB3097-1997) —Zibnite, /K
JIR A T 28 o BT i ~F- 250 3R FE S Rl v 1.34~11.40¢/L,
HABIE AR FiARAE) (GB3097-1997) —Zi bRk,
KBN T 3. Rk, BWERERETESRE SR
W CGEEAOK B FREE) (GB3097-1997) —Zibpifk %

2.2 HRKFRRBEF R

AHIE FEIFAG 7K 5T PR N A 16 PR o s i

PEAEDINT S RO B R, BRI AN RN TS
R K R BE FIRIA . BHT 2022 53 A4 A
RN CREMEHFED BNIZE, I
KHH 2021 4E 9 HA12022 4 11 H I RIEAL %28
N AP S b X ¥ 7K 7 B R 5% (1) R

VPN FE AR SLIME RN R R R %, 1921
BV IRbR VPN E s SV TR AR PR E AR
AR, BRI RENENZEGEME (E=
Yowiep) (R 6D, T VPNA R AEB KR IR
NBJE AR R . VPN br S 4
TRANAR (E= XL, wie)) 19 HIAT AR 2550
WA, T VPARAS B A2 850 7K 5 A B3 ok g 1 AR W B
MR (R 6) .

2.2.1 XN JE I i = 1 5

2021 4F 9 H, VRO IRAR BRI VR E T Bl
0.880~1.000; DIN. DIP. COD. Pb. Zn. Cd. Hg.
As TEARBRIPEANMESN 1,000, F ISR EIAF
— K TR AR ; DO oA RO P (B B0 FE X
0977 4b, NTAamfE. R, MR 3 NMAESTN
1.000, B 3 AN TAEBEATREXT BKZRKAR R DO 36
S BT

BIFYIBIENE A T 0.880~0.924 2 [], HEH
PP EHET N LA ES R X ST A
IR TE AT 0.975~0.990 2 7], HERATEH 8 HE
FF R N D=V B>%H 8 Cu MOBDRI PR B
0.969~0.984, LA B PEN I E HE 4 N T A ffE>Xt
B>+ K>F%, ESRBEA ML EAE
0.995~0.997 (&, BV EHET AN T A>T
B> il + 22 =00 s KO % A B VE I fE 7
0.987~0.994 Z[d], BOWIVHNEHET WA TfafE=>1
M T>IF >4

2.2.2 X HFPEA PR IR I 5

2021 4F 9 H B FR R 4R E RORHE A i+ N Tt
s=% HR X >VR A s B 6 I 28 B RUSLHE T N A s>7F
FESTE+FES N HRIX s SRR HE 7 N A s> %) |
X>SHEHESVRAS . 2022 4F 11 A B IR a2 HE
NS N T A= 6 XS BEELRE N
He 7 N3 (1) 0>V 286> f R+ BT X s ARk
TN T At iEH X >+ B>17 8. JHR a2
il 55 DXORH 7 58 X U R A Hh 3 A 0 22 1) i 21 1 B
FERERE, IS A R M A R A RN E 9R
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Y, N TARRE= A B TR E IR 5 R ES P EAR TR X o FRAE DX R+ X PR 2R P Ly

ERIRZ, RILHEEIX M E TR R ZR S VPN B o
PRI IX E IR dh A B R AR T e RO BRIl 1K
EIEIRER, MK IS IR B Tz BT

X e A R R AN IR SR R . BE TR,
BN B < A LR A A T SR R i
R S RS, R IX S AR REE

TIER R E TR E TR b 2 E R X TRFEFT LR B XGRS R S E RiF B R X
P XE FR #h é‘%?ﬁ%‘%%?z%lﬂ%ﬁa%ﬁﬁ e
< 6 EIAEX G KK RN
PHNE
A [7) e S1 (AL faffs) S2 (HEA+ED S3 GFED S4 CEHIX)
BOMIVPPME SEBRME O BERRTOME sebe(l BDRIVEME seBRME BURIVRMME SEbRE
DIN 0.131 0.018 0.131 0.021 0.131 0.016 0.131 0.019
DIP 0215 0.001 0.215 0 0215 0.001 0.215 0
COD 0.036 0.029 0.036 0.035 0.036 0.002 0.036 0.017
DO 0.083 0.491 0.083 0.499 0.083 0.049 0.081 0.565
T A 0.022 0.157 0.022 0.197 0.021 0.172 0.022 0.186
Al 0.339 0.005 0.340 0.003 0.339 0.002 0.336 0.003
Cu 0.027 0.094 0.027 0.080 0.027 0.098 0.027 0.055
2021.09 Pb 0.028 0.009 0.028 0.010 0.028 0.006 0.028 0.008
Zn 0.028 0.314 0.028 0.297 0.028 0.325 0.028 0.291
cd 0.028 0.007 0.028 0.009 0.028 0.008 0.028 0.008
Hg 0.028 0.001 0.028 0.001 0.028 0.001 0.028 0.001
As 0.028 0.094 0.028 0.038 0.028 0.051 0.028 0.045
For 0.346 0.019 0.346 0.021 0.346 0.016 0.346 0.019
HER 0.166 0.519 0.166 0.435 0.166 0.489 0.166 0.408
ZEVHE 0.991 122 0.993 1.19 0.991 0.731 0.986 1.198
DIN 0.131 0.035 0.131 0.005 0.131 0.021 0.131 0.037
DIP 0215 0.003 0215 0.038 0.215 0.002 0215 0.022
COD 0.036 0.038 0.036 0.029 0.036 0.023 0.036 0.03
DO 0.083 0.644 0.083 0.083 0.083 0.7 0.083 0.636
SSEARIREN 0.000 0.271 0.000 0.262 0.000 0.247 0.000 0.266
i 0.333 0.009 0.327 0.006 0.325 0.008 0.327 0.009
Cu 0.027 0.095 0.027 0.067 0.027 0.067 0.027 0.084
2022.11 Pb 0.028 0.005 0.028 0.006 0.028 0.004 0.028 0.005
Zn 0.028 0.157 0.028 0.118 0.028 0.115 0.028 0.129
Cd 0.028 0.002 0.028 0.002 0.028 0.002 0.028 0.002
Hg 0.028 0 0.028 0 0.028 0 0.028 0
As 0.027 0.319 0.028 0.227 0.028 0.185 0.027 0.137
oy 0.346 0.038 0.346 0.043 0.346 0.023 0.346 0.059
AR 0.166 0.578 0.166 0.42 0.166 0.373 0.165 0.357
GavEiE 0.964 1.578 0.958 0.843 0.956 1374 0.957 1357
e (DD PP REAR AR (AR NSRS 2 bR B SR VE AN, AT RIE O~1 Z08), MR 1, RN IZIRIELT

(2) EFRMBMILNE hARBE (0.131-F,, +0.215-F,)/(0.131+0.215) , X F A EESE; &

(0.131-C,,, +0.215-C,,) /(0.131+0.215) , = C Hysilife;
(3) HEREWI P (0.028- F,, +0.028- F,

S B A H

v, +0.028-F, +0.028-F,, +0.028- F, +0.028-F, )/(0.028x6) , s\ F 973 Z (¥R 55 2R

HfE: B SRIMITAEA (0.028-C,, +0.028-C,, +0.028-C,, +0.028-C,, +0.028-C,, +0.028-C,)/(0.028x6) , 3\ C AT IE;

(4) ZREVHUMER B IRFRIB VR B (B

JEAED 7 e A AL E 2 A,
-8-
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