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Quantitative study on compensation standards for ecological damage to fishery in

reclaimed areas:A case study from Zhoushan coast
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1 Zhejiang Ocean University, Zhoushan 316022, China

2 Zhoushan Bureau of Oceanology and Fishery, Zhoushan 316000, China

Abstract ; Increasing marine engineering projects have resulted in ecological degradation of fishery resources. In this study,
combining survey data, historical data, data from fishermen’s interviews, and many other data, we focused on the core
issue of compensation for damage to fishery resources due to marine engineering projects. The survey data were obtained from
80 stations in the coastal waters of Zhoushan (29°20'—31°00'N, 121°40'—123°00'E) , collected between November 2015
and May 2016. Different aquatic areas, fishery production areas or spawning and egg gathering areas, and areas endowed
with different fishery resources were assigned various weighting coefficients in the compensation model, including direct
economic damage compensation and & irect ecological damage compensation for reclamation projects. Standard techniques
were used for the calculation of ecological damage to fishery resources in the coastal waters of different counties ( districts)
and townships along nearshore Zhoushan. The developed compensation model not only offers useful application in the
collection of compensation for ecological damage to fishery resources in the coastal waters near Zhoushan, but also provides

technical support for establishing compensation mechanisms for marine ecological damage in China.
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Fig.1 Fisheries Resources Survey Stations
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Fig.2 Ecological compensation area map
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Table 1 The name of different ecological compensation areas and stations

Frs a3 BN it

Number Area Station
1 i T 23.29.30.,37.38 .39 .48 .49 50 57 58 .67
2 pEal]iplsiss: 11,12,13.,17.,18.19.23 24 25 31 .32 36
3 A5 1L B T 35 27.32.33.34.39 .40 41 .42 44 51 52,53
4 4 JEIUEF B S v AR 49 .50.51.,52.57.58.59.60.61.62.63 .64
5 Uy B 30 76 45§, 3.4.6.7.8.9.11,12.13.14.19.20
6 0 LI BFF 20T 9 3 19.20.21.,22 .26 27 .28 32 .33 34 41 42
7 ERIIplRI3 28.35.36.41 .42 43 44 45 46 47 54 .55
8 B B VR 54.55.56.65.66.68.69.70.71.72.73 .74
9 Ay, i{{iplRis3: 65.66.70.72.73.74.75.76 77,78 .79 .80
10 U L 93— RO 1 B 1.2.4.5.9.10,15,16 22 36 43 47
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Table 2 Fishery resource density distribution range and grade in different ecological compensation areas

e MV PERA (W) (x10%g/km?) A AMEIX

Grade Fishery resource density (W) Ecological compensation area

14 Grade One W>12 UBRESY ST 9 OB L — B DR R A R 4R

2% GradeTwo 9<W=<12

% Grade Three 6<W=<9 A LRSI P A L RS VR S A A3 9
T4 Grade Four 3.0<W<6 AFCPH P TR 5 P L BT Y s

R4 Grade Five 0<W<3.0 B YEWF BT IR 3 B RV SR R Yk
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Table 3 The importance weight coefficient a of production fisheries in different ecological compensation area
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F/m® SRR 0.64 FE/m’,

85 1L BT T, AR AR SRy T R R e R ik 2015 4F 5 9 A 7RSS LU BB T 7 B 31
AU A AL, 2 i R AL R 0 P 2 B AFAE R 11 B, BKEE iR AE (B 1 Fh AP HES 6
Tt (BRARERISN) o ZTFRIIATHE 0 LA Bk g B 10 1 Fif

B, O A D 0—0.83 FB/m’ IR 0.074 B/m®, FERGM T GE R IS AL
AR By IO A7 AE £ B2 X AT VLR D 0—0.56 F&/m®, P39 B2 0.073 F&/m’, ERIMA T AH 1L By B 4%
L1 5 BRI A 5 0k 5 BRE AT 45 s K, #0028 L 20 A Y L 0—0.56 F8/m* P35 0 0.031 B/m*, MM T
KA L AU R LA 2 SRk, £ 5RO ATy H A fi | LK o 1L G v 1l 2 fie e, 36 0.56 F8/m’ A1 HE
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Table 4 The weight coefficient b of fish roe in different ecological compensation areas

KES b sk 44 BAEFRH b
Grade Area Weight coefficient b
I % Grade | RN RER(3 o e )l e Bl s AN R G g v R e N it A T U g i3 1.6
% Grade IT TP L) BRI I 35 7S A o 30 VR 1.4
M4 Grade TI Rt S i T3 o AN TIPS w2 N b3 2 1.2

RCERECD 1.6 Xy T 58K, 1.4 9 DI TTAF KR, 1.2 /% Bl o 45 DX I8

W A AR SAME X 45 & ST @ 1 U I, 45
mE s Fis
2.5 OR[RIAEZSAME DK i A MR I

AU LT 4 B (X)) | S T g i )
(AR S AMERRHE AN R 5 TR

3 Fit5iTie

N T B E AT 45 R AT, W T 2006—
2017 AEAE A LI A2 45 T St 1Y) 114 451 [ S0 TR 5K
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ZAK, BRI TRES LR LA D5 1 A R &
A, —SRASYB I 5 32 SR R el B RS 46 1) 3
ARYZEAL D EAE S AME S AT Z ARk AR
A A 4 AR D) A A R A ) 8 SR bl R TR (K B

1
N N - I
; -

5 FAULERARBEESRBEERSHE

Fig.5 Distribution of ecological vulnerability levels in different

sea areas near Zhoushan
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Table 5 Compensation Standards for Ecological Damage in Sea Areas Covered by Different Counties ( Districts) and Townships in Zhoushan

H(X) A A A AR B(X) g HAK A A MR I
Counties ( Districts) Compensation standards/ || Counties( Districts) Compensation standards/
and Townships (76 hm™2a™!) and Townships (J6 hm™2a™")
ML Putuo sea area 15000 YLLK Daishan sea area 33000

Hodr RT3 Especially Dongji area 27300 USEPU Y335, Shengsi sea area 26850
MG Dinghai sea area 25200 Hodp 1 B0E 8 Especially Yangshan area 30900
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