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Abstract: Marine ecological compensation is a policy that prevents ecological damage to seas and enhances and promotes
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the benign development of the marine environment. Marine ecological compensation is also monetary compensation for the
loss caused by developing and utilizing marine resources by sea users. On the basis of the evaluation principle of rapidness,
quantitative, and differential compensation, tables of the base value of marine ecological capital, ecological damage
coefficient, and compensation coefficient were compiled and a new assessment system for compensation of marine ecological
loss caused by marine construction projects was developed by us. The compensation for marine ecological value loss consists
of two aspects: one is compensation for the loss of marine living resources, and the other is compensation for the loss of
marine ecosystem services. Both compensations apply to the constructed sea area and nearby sea area. In addition, the
ecological compensation funds of five typical cases of sea-use projects being appraised in 2016 are accounted and compared
with the evaluation results obtained using the old local standard. The results indicate that the need-to-pay compensation
funds are increased in terms of the new evaluation method, which is beneficial to strengthen consciousness of the paid use of
resources and guide enterprises to use the sea rationally, and also to optimally allocate marine resources, and improve the
sea-use efficiency under conditions of the market economy. Moreover, according to the different industrial development
policies and ecological vulnerability of the affected areas, differential compensation~for marine ecological loss is
implemented , which is more scientific and reasonable for the evaluation results. At present, the method has been applied for
the evaluation of compensation for marine ecological loss caused by marine construction projects from seven coastal cities and
nine plotted sea areas in Shandong jurisdictional seas and approved by academia and the marine administrative departments.
This evaluation method has been adopted by the new local standard named “Technical Directives of Assessment of
Compensation for Marine Ecological Loss Caused by Marine Construction Projects” ( DB37/T 1448—2015). In conclusion,
the new evaluation method can provide the key technical means for the accounting of marine ecological capital, ecological
compensation, and the approval and licensing of marine environmental assessment of the sea-use enterprises. Furthermore,
it offers a scientific basis for fast, quantitative, and comprehensive assessment of the marine ecological compensation
business and plays a positive role in promoting marine €cological environmental protection and green development of China’s

marine economy.

Key Words: marine construction projects marine ecological loss; ecological compensation; assessment
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Fig.1 System of assessment of compensation for marine ecological loss caused by marine construction projects
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Fig.2 Assessment scope of coastal ecological values in Shandong Province
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Table 1 Theecological values and their average distribution density of nine sea areas in Shandong Province

s BRGNS
YT 4 .
YRR T MR (T ) EER A IHEF ST
5. 5 . ARVIN m e — pus—. — - -
TR IEIX i F5L/hm? ” 0 e St/ Az T FH/(JII6 hm™2 a™!)
Value of marine living Average distribution . ..
Sea area Area - . value of marine Average distribution
resources density of marine . . .
. ecosystem services density of marine
living resources value .
ecosystem Sservices V‘d]l]e
TN I X 144071 700 0.0050 43.89 3.0500
REBEX 644034 5100 0.0080 123.21 1.9100
DX 178104 2100 0.0120 28.55 1.6000
MG —IX 340482 4500 0.0130 68.20 2.0000
ME X 618807 12300 0.0200 301.96 4.8800
ME =X 218414 6600 0.0300 55.59 2.5400
B IX 997011 42500 0.0430 402.92 4.0400
T 1196550 20100 0.0170 910.49 7.6100
H HE X 399331 3000 0.0070 193.95 4.8600
F2 WHREGSESFESNEREE
Table 2 Base value of coastal ecological values in Shandong Province
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PR X HYEE/ (JTC/ hm?) FEAEE/ (JTIC hm2a™h) PRI X FEE(E/ (JTIC/ hm?) Y/ (JTJC hm™2 a™)
Sea area Base value of marine Base value‘of marine Sea area Base value of marine Base value of marine
living resources ecosystem services living resources ecosystem services
T IX 0.0050 1.8200 A& =X 0.0300 1.7500
REMX 0.0080 1.6500 SR IR X 0.0430 1.9800
DX 0.0120 1.6000 T HEIX 0.0170 2.5300
MG — X 0.0130 1.6600 H R IX 0.0070 2.1000
MME X 0.0200 2.1100
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Table 3 Ecological damage coefficient of constructed sea area during construction period and operation period
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Use manner Period Damage coefficient Damage coefficient
of living resources of ecosystem seérvices
I e 1196 I ) R Y Y SR MR R )
A(;@:gif)\@ﬁi?hﬁﬁﬁﬁﬁfﬁ o, (9 L St VR A A R A T 1.00 100
Reclamation (-From the bono.m to .the sur.fa-m-a 0(.:cupied area, including (i 100 100
land reclamation, seawall, pier, pile, artificial island etc)
HEZK F 45 3 o0 (o7 1 8 (ot b PR K 3 2 T R K 4k ) Jiti T34 0.29 0.40
Drain port and construction of harbor basin ( Harbour Basin, the front B 0.18 021
sea of the berth)
U8 #15% Channel construction it T4 0:29 0.40
UEE] 0.03 0.10
VIR 15 Latent dam construction it T34 0.21 0.34
AT 0.14 0.31
TETDTT SR 5 FLAE T U it T3 0.28 0.31
Sea sand mining and channel dredging I 0.03 0.10
WA 2 FF92 Submarine pipeline excavation T A 0.14 0.26
/R 0.01 0.09
S i EL Pool building Sai salt it T 3H 0.13 0.20
BEW 0.53 0.06
AN T IEFEHahE Artificial propagation fishing reef it T HH 0.09 0.13
il A 0.06 0.05
NTHGSRE K IR (RS RE RRAR R R BT 23 55 1 T 0.10 o012
WGBSy A E R ) ’ ' '
Permeable part of artificial structures ( Such as the Permeable part of
sea-crossing bridges, trestle bridge, tall houses, . pile: foundation i FH 0.07 0.10
platform, not including the pile and pier)
3% 537 5 3% Bathing beach and amusement park i T34 0.02 0.02
s EH 0.05 0.06
UK Water intaking i T34 0.01 0.02
I 0.02 0.30
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Table 4 Ecological damage coefficient of nearby sea area during construction period
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Factors

AR

Range of variation

MBI T R AL
Damage coefficient of

living resources

EERGEMNSS

Damage coefficient of

WE R

ecosystem services

BRI ()

Suspended sediment increase

10 mg/L<S=<100 mg/L
100 mg/L<S<150 mg/L
5>150 mg/L

0.06
0.32
0.44

0.10
0.29
0.40
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Table 5 Ecological damage coefficient of nearby sea area during operation period

., - AW B I R BRGNS HE 7Y
% I ISR A o W, 4
. Damage coefficient of Damage coefficient of
Factors Range of variation . X
living resources €ecosystem services
E@ﬁfﬁ(ﬁgaﬂﬁg( V) 10 em/s<V<20 em/s 0.10 0.15
B R R AR R (V) 5 20% <Va <40% : :
Maximum tidal velocity 20 em/s<V<30 em/s
N 0.15 0.21
change (V) or change rate( Vx) % 40%<Vx < 60%
V>30 em/s
. 22 0.28
oY, Va>60% ’
AEphR A (E) 5 em/a<E<10 em/a 0.10 0.03
Annual erosion reduction 10 em/a<E<20 cm/a 0.12 0.04
20 em/a<E<30 cm/a 0.16 0.05
E>30 cm/a 0.21 0.07
AEIRBUE I (D) 10 em/a<D<20 em/a 0.10 0.06
Annual deposition increase 20 em/a<D <30 cm/a 0.12 0.08
D>30 em/a 0.15 0.11
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Table 6 ¢ Ecological damage coefficient during operation period for power plant intake seawater projects

AR (T) /C AT E R EBRGIMES B E R
Temperature range Damage coefficient of living resources Damage coefficient of ecosystem services
1<T<2 0.01 0.01

2<T=<4 0.12 0.14

4<T<7 0.20 0.25

7<T<13 0.27 0.34

T>13 0.37 0.45
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Table 7 Base compensation coefficient of different industry types

P AR e 20 AN R A
Value of base Value of base
Industry types . - Industry types . .
compensation coefficient compensation coefficient

TEPEA Y I Marine Fishery 0.20 VPR AN Tl A Marine shipping 0.20
TP =l T 035 T TR 0.35
Marine oil and gas ’ Marine engineering construction ’
TEEE A 015 VA 0 3 Al FH ¥ 0.35
Marine mining ’ Marine transportation N
TR A WEIE AR i

. . 0.25 . . 0.30
Marine salt making Marine coastal tourism
ML DL i Tl 5 R 55l

. . 0.20 . ! . 0.35
Marine chemical Marine commercial and service
TR A B2 24 i 0.15 REERETT 4 I e
Marine bio-pharmaceutical ’ Marine ‘energy development ’
TR I Hoflr 228 it

. . 0.35 . . . 0.35
Marine electric power Other operational industries
AR L 25 g

. R 0.20 . . . 0.25
Marine seawater utilization Marine public welfare
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Table 8 Additional compensation coefficient
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Table 9 Accounting of compensation fund of marine ecological loss for 5 typical marine projects
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