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Evaluation of changes in the ecosystem services of Jiaozhou Bay coastal wetland

SHANG Huimin, XI Min, LI Yue®, KONG Fanlong, WANG Sen
College of Environmental Sciences and Engineering, Qingdao University, Qingdao 266071, China

Abstract; Jiaozhou Bay in Qingdao, as a typical coastal wetland in China, was selected as a case study to scientifically
evaluate the changing characteristics of Jiaozhou Bay coastal wetland ecosystem services and clarify their drivers. The
valuation of ecosystem services and an integrated method of economy and ecology were applied to estimate the value of the
Jiaozhou Bay coastal wetland ecosystem. The ecosystem service functions of Jiaozhou Bay coastal wetland were divided into
three main categories, namely, provisioning, regulating, and cultural services. The above three categories were further
subdivided into 12 subcategories. The analysis of drivers was based on the evaluation. The main functions of Jiaozhou Bay
coastal wetland are climate regulation and provision of aquatic products, the values of which account for more than 90% of
the total ecosystem service value. The main service category of Jiaozhou Bay coastal wetland is the regulating service, the
value of which accounted for more than 60% of the total ecosystem service value. Total value of ecosystem services for
Jiaozhou Bay coastal wetland in 2005, 2010, and 2015 was 1419.73 x 10", 1343.91 x 10, and 1239.23 x 10’ RMB,
respectively , showing a decreasing trend. The reduction in wetland area and the degradation of wetland function are the main
factors leading to the downward trend in the service value of coastal wetland ecosystem in Jiaozhou Bay. Unreasonable
reclamation, overdevelopment of biological resources, and severe pollution of water are the factors that result in the
reduction and degradation of wetland. Adverse change in climate conditions is the natural factor contributing to the further
deterioration of the wetland environment. It is necessary to strengthen natural resource conservation and ecological restoration

in Jiaozhou Bay coastal wetland by using ecosystem service value as a guide and taking assessment results into account in the
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decision-making process.
Key Words: coastal wetland; ecosystem service; Jiaozhou Bay; service value evaluation
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Fig.1 Location map of Jiaozhou Bay coastal wetland
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Table 1 Value accounting of ecosystem service in Jiaozhou Bay coastal wetland
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Items Valuation indicators Formula Valuation parameter Valuation methods
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Fig.2 Valuation indicators of ecosystem services in Jiaozhou Bay coastal wetland
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Table 2 Output of main aquatic products in Jiaozhou Bay

1412 Fish R Crustacean D12 Shellfish
A0y K= IR A TP KT SRBH AT KT R AT
Year Aquaculture Marine Aquaculture Marine Aquaculture Marine
yield catches yield catches yield catches
2005 1.407 13.266 0.630 2.880 46.998 4.410
2010 2.613 9.380 1.920 2.880 48.554 1.564
2015 2.520 9.240 0.884 2.392 49.694 1.126
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Fig.3 Changes in provisioning service values of Jiaozhou Bay coastal wetland ecosystem
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Fig.4 Changes in regulating service values of Jiaozhou Bay coastal wetland ecosystem
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Table 3 Comparison of ecosystem service values of Jiaozhou Bay coastal wetland in 2005, 2010, and 2015
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Fig.6 Summary of ecosystem services values of Jiaozhou Bay coastal wetland

I PH S Y Y Y %) G 3 I 55 D RE A4 T I W R A, I 4 3 v o R, R 1) 2 1 Sy J P 2 Y b 1 R
W Ifie (K™ S A = D REAIE 15 AR DI RE ) h—E 2 TR,

A% 3¢ FE BN AR SR T8 AT S M VS N A S R GRS M (AR AR ISR B IR 2, T AR B
T AEIERR A AR, AT SR At N X [ R IR B T R Bt SR K VR 22 KRS A I SR 8 s T
00 BRI 368 M 25 R A5 B A - b B B2 0 (el 5 P 25 1 e S T 40 /)N , TS 0 ik /L R R A DL S
AR B I 2 MK, B — PR S5 A 0 95 U5 A s B A 55, I M VS V0 Ml A A8 A AR 32 3] T 7™ E
A BIRIR PR R TR TR, TS G HE I, 8 e N S K AN B Ak i T
TEHAE S IIRERIB AL R BT R L BS, 2010 4ERE K HHECH 4R R W 22 36.4mm 5+ H &R
IKEAR D | 85— 7™ 5 M X TG A R K ) R B 3 B R, IR 7 T, Bk B 4 e I ARV 41 1E %
e, KRR IR BE R, 2015 ARAERE K S 800 A P34 E R /D 32.2% , /2 1982 4FLIEREK S5 D AR, <
T H A e, W R R 7R 0.6 2] 1.4°C 2 H], M ASRIEHRE , SR FFEIK A3 Fh 22 B AR AL AR 5 AN F) T it
HAPE R AR R L R H AR R T & R At ) T SN 5 R A A IR BE 0 Ak
2.6 HHAWFITEE RPN L

8 5 A X S I ST 45 T HE (38 4) |, ARHF 5T X A B0 T R 55 A 1B 5 LA A 5 45 SR Ak T ] — B0
K UL AR A R EA — o WHERR AR o 5 R AV 1 b S AR B IR 55 (A L ) 5 T 3 R
FM A S5 W LA BRI S IEAH ZE A K, 51 A IR IR 5 IMEA — 22 5%, X B2 h eI A&
BRGNS IREFR PR IS [R5 0 5 5 A SR AR 25 R G0 (FLIB TR B A R R AR MR X)) AR 45 M (AR L
WAL IR — 257, X FERHAESRERBL R HNIEMA R AT EAF S 8500, E&ms,
BARGIRS M VAL 1805 10 3 HUR 185 BTAR 45 AN [F] ) SCSR IR 2=

3 g
AR S 3 X6 B P TS U I A S R B T B AL AR, ST EAS H 2005 42010 4E AT 2015 AFHAR 55 B

http ; //www.ecologica.cn



430 JAE = 38 G

B354 1419.73x107 6 ,1343.91x107 76 ,1239.23% 107 T, b Ji 4%, 2005 2] 2015 4F g M 725 75 1 90 b A
BRGNS M EM R AT — 2828 Ak AR PR IR S5 — BRI TR 55 2R i 0 oKk ™ i A 77— R 3L
PIR FEARZOTIRE . ANGFEM R AP e I8 i3 BRI ™ 5 A T Y W HE O 5 208 Hh m AU b T fg
RN HRZE SR AR AR S8R A SR8 AR &

F4 TRARRRNETGEEHERILR

Table 4 Variation of evaluation results for the different area

W5 IX TEAG HE AR WEFE 453/ (J6/hm?) EBRGMSS Uike SCHk
Area Year Results Ecosystem functions References
Fe i 2010 30.21x10* OQ@E@OW [11]
T T A T T 2012 30.32x10* [DOHOEBONY [29]
AR LR AP X 2012 29.00x10* [0 OHOEBOI [9]
WA B 2014 36.28x10* DQ@WEOE®QWL [27]
e M YV T A 2005 37.07x10* DRQ@WEOOQWL AT
2010 37.33x10*
2015 38.37x10*

AR T LEER T Rl T U 9078, Costanza (1997) ¥ ARG IR Sy 1 17 28 WETETM SLEh ZTTH AL 10 28 O A
W QU ; QT IR ; @R/ LIRS @SR IR ; ©E F-Y BRI ; OB ib 3 ; OB M/ A4 2 FEVELE R O A L BT A ™
NGRS

ULAER A S R LM S5 B EPFH B BT TARK R , R BB SN T B — 2 s A (e A% 53 i o
B, BN 3% 25 SR AN PP A 2 RS R R SRR 2R TR, A DRI A A MR A 55 SRR S8 R b A
BRGNS I EBTTEE 52, D9 PR UEIRE IS T i A Ak S 8 B B T f e b e, i LA S R GR35
DIREM B PEAL 46 5, 0T BUAT 04t S B PR R 07, i J5 95 Y 3 3 14 A S BRI K
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