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Valuation on the species diversity maintenance services of the Yellow Sea

ecosystem by the willingness to pay method (2002—2012)
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Abstract: As a dominant function in ecosystem, biodiversity has key roles at the ecosystem service hierarchy. Quantification
and valuation of the biodiversity service is a critical basis of the ecological protection decision-making. Based on the average
willingness to pay of residents for maintenance of rare and the endangered species, the biodiversity maintenance value of the
Yellow Sea were estimated from 2002 to 2012. The results showed that the willingness to pay of citizens for maintenance of

17 rare and the endangered species of the Yellow Sea presented a rising trend year by year. By 2012, the total willingness to
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pay for the 17 species was 9706 billion yuan, with the highest percentage from Shandong province (45.75% ), which has
increased by 247% compared to that in 2002. The per capita willingness to pay for maintenance of the 17 rare and
endangered species of the nine cities along the Yellow Sea was between 121 and 259 yuan. Qingdao toped the list of the per
capita willingness to pay, followed by Yantai and Nantong. The biodiversity maintenance value of Saccoglossus
hwangtauensts, Grus vipio and Grus japonensis were the highest of the 17 species, more than 0.8 billion yuan each. The

results provide scientific basis and theoretical support for protecting and developing of the Yellow Sea biological resources.

Key Words: the Yellow Sea; ecosystem; biodiversity; service value; willingness to pay
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Table 1 Rare and endangered species of the Yellow Sea

2 Species YyFh 44 Name L4 Level
W CARERER SEa R B B | H A R & Th AR AATLES L AR

02 Fish (43 F) ASHIRGIIEYY b Ny RS N KRR S = N e L R R ) Wife

LN i AN L]

TERICE A GHRHHSE  HA-CRe & IC-Caes EARTE RoOE. H
AfHE SR KW DAL SRR T R DNt RO St T

1 XSO0 R T R /NHE L RO SR | R SRR e

i3 D7 R A RTIR R £ | H AR W) fef B
L34 Mammal (31 F) FE AR SR R, IR A VR R o RSk SRS e fs

PR A A IR BRSNS PHDUES CRIGEEE MRFERE . Wit

HI7 e

AN R S S R (a3 SR R A NS L NS U ICR S

BPIRGHY B RS

YN U S EANE DS L b1y (8
Y EI Arthropoda( 11 ) %—'Lfl;ﬁﬁﬂ\E]EE%JTX‘T!HF\H%EEW%!&F\ H A FN S IR R | v £ 400 5 A 8 | Wi

BRI

AR UT ARG e JE LB | H A e o fE
Bz ZY) Echinodermata (3 F)  HRAIAH DERURIEAR  HhIEHE Wil
7854 Enteropneusta(3 Fft) KW R 2L E R =k R ifa
ARSI Mollusca( 1 Fl) T it WifE

®2 BiEEERHARYIERERIGESHIBEIRREREEXEHRTR
Table 2 The distribution and frequency of rare and endangered species of the Yellow Sea

LU S LB FR T BRI
Species Distribution Red List Categories Frequency
5 KW Saccoglossus hwangtauensis 5 BN WifE EN 1.00
FIBLES Grus vipio ZRAb Ak AR AR e VU 0.83
FIES Grus Japonensis KA R mH Wife EN 0.78
WM Callorhinus ursinus W GV R 5 1& VU 0.75
ZFLE L W Glossobalanus polybranchioporus WAL AR TP Wife EN 0.75
B3 Phoca largha EE ARG Wife EN 0.74
N Larimictthys polyactis i I R i VU 0.71
FAVLE Trachidermus fasciatus T I YA o A WifE EN 0.71
A Physeter catodon TG ARG R A TS TR Wife EN 0.57
A Acipenser sinensis I E A U SRV Wife EN 0.50
MENY Larus saundersi %t K. o 516 VU 0.50
¥ 1 f6, Dermochelys coriacea Vil Zf& VU 0.38
% B £ Branchiostoma tsingtauensis W& e G2 5 & VU 0.30
M6, Lepidochelys olivacea R N L R U e fi CR 0.27
Kt Larimictthys crocea W R 51 VU 0.22
1§10, Chelonia mydas IR B EB R LU 2R W IR e fé CR 0.22
HIE Eretmochelys imbricata R B A L AR T v e f& CR 0.20

EN . ¥if& Endangered; VU %) f& Vulnerable; CR :#2f& Critically endangered
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Table 3 The average willingness to pay ( WTP) of nine cities residents for maintenance of rare and endangered species of the Yellow Sea

(2012)
Yellow Sea income family Total population  Household income =" p o Total WTP
FHH& 19625 2.85 241 55931 121.89 2.93
KiE 27539 2.6 590 71601 201.08 11.87
& 30045 2.58 650 77516 228.30 14.85
JE 28630 2.47 254 70716 207.65 5.27
T 32145 2.77 770 89042 259.22 19.95
H g 22817 2.66 288 60693 150.64 4.34
HRUs 21941 3.23 511 70869 159.32 8.14
I 24342 2.86 822 69618 175.04 14.39
[epi] 28292 2.61 730 73842 209.92 15.32

2012 4F | BRI IR T S BOXT 17 FES A W06 ) o 22 R PR 0 S RS, RV o 2 A P 4 £ I
55 EMHEA 97.06 /270, HHILZRAE XS T 17 FESH W16 ) b 22 R PR 4R 17 1 S SORT R JE B 7, 2970 44.40 12
JC, TLIRE N 37.85 178, I T Y10 14.80 /470, ST OB, SEit G 208 B KWy b #S TS
HEF5 MR 55 W (i dme e , Kl 1 8 A2ot, HOhie s 2R ALT5 I i BRI Ve AR ARV PRA G | AR g
PRIENG , = X AR MEAER ) S Rl T 5 4200, ARXI S A5 K fe B B SCE L i fl R A I
’%ﬂlﬂ’cia#%ﬁ%%ﬁ&%ﬁ‘ﬁ*ﬁﬁiﬁﬁ HALIAE 7 2 AZ7uA B (K 2) , SRy iR 9 e vh, 3 BT
P T M5 T SR RO T ARG W P ) 2 RS R SORT R A R B T 14 140t (FR 4) .

3 iTtig
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Table 4 The willingness to pay (WTP) of urban residents along the Yellow Sea for maintaining of the important species

YiFh W Ctiy
Species FHR ik me JALIEE H H i HERHE I il LA Total
K
REKYIA . 0.31 1.26 1.57 0.56 2.12 0.46 0.86 1.53 1.62 10.29
Saccoglossus hwangtauensis
E%ﬁg . 0.26 1.04 1.31 0.46 1.76 0.38 0.72 1.27 1.35 8.54
Grus vipio
T A
JJJJ‘?% . 0.24 0.98 1.23 0.44 1.65 0.36 0.67 1.19 1.27 8.03
Grus japonensis
i . . 0.23 0.94 1.18 0.42 1.59 0.35 0.65 1.14 1.22 7.72
Callorhinus ursinus
ZEALHIB I
Glossobalanus 0.23 0.94 1.18 0.42 1.59 0.35 0.65 1.14 1.22 7.72
polybranchioporus
PG5 0.23 0.93 1.17 0.41 1.57 0.34 0.64 1.13 1.20 7.62
Phoca largha
/N
. . 0.22 0.89 1.12 0.40 1.50 0.33 0.61 1.08 1.15 7.31
Larimictthys polyactis
AT 6
i {I(,ﬁ . 0.22 0.89 1.12 0.40 1.50 0.33 0.61 1.08 1.15 7.31
Trachidermus fasciatus
figg
ok 0.18 0.72 0.90 0.32 1.21 0.26 0.49 0.87 0.93 5.87
Physeter catodon
AL
L{—H—/% L 0.16 0.63 0.79 0.28 1.06 0.23 0.43 0.76 0.81 5.15
Acipenser sinensis
FRBER
. 0.16 0.63 0.79 0.28 1.06 0.23 0.43 0.76 0.81 5.15
Larus saundersi
beife . 0.12 0.48 0.60 0.21 0.80 0.17 0.33 0.58 0.62 3.91
Dermochelys coriacea
=0
'’ EJXI o . 0.09 0.38 0.47 0.17 0.63 0.14 0.26 0.46 0.49 3.09
Branchiostoma tsingtauensts
e
. . 0.08 0.34 0.43 0.15 0.57 0.12 0.23 0.41 0.44 2.78
Lepidochelys olivacea
R
. 0.07 0.28 0.35 0.12 0.47 0.10 0.19 0.34 0.36 2.26
Larimictthys crocea
o . 0.07 0.28 0.35 0.12 0.47 0.10 0.19 0.34 0.36 2.26
Chelonia mydas
o
0.06 0.25 0.31 0.11 0.42 0.09 0.17 0.31 0.32 2.06

Eretmochelys imbricata

L&/44TT Total 2.93 11.87 14.85 5.27 19.95 4.34 8.14 14.39 15.32 97.06

AT, Bk B AL TR A U R K 4 ) 5 0], AN R] T DAFE B AR DR K e 5 v 32 22 iy 8 Gk — B — ) ol
E T, ATOU I 9838 SR A P DR 4 Sy 2 BARAE Y b B RN LD 6 4 58 ) GE it 43 A 78 B0 I 4R
ARG E Y E2A 92 Ff, LI FLEh M AN i R S S FR AR 74 B 5 80% , HIAFAZ BB ATI7EA
WTHE N, AN LIS ECR TR R, AN OGS TSI T2 IR BRI 2R T RS R R A R AR
LI ERREE P IR S R )Y G R AR Y RS R IR R 3E
3.2 iR 2 REVEERS IR 55 O (EPEA

AWTFEGE A A B, ST 2 Rl AR WD Ak TG SR, Y B A w8 B B2 A LA ) o 2 B 2 0
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