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Fig.1 Location and land use/cover pattern in the Laizhou Bay coastal zone in 2014
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Table 2 Summary of monetary values for each ecosystem service and functions per land use type[$/(hm*a), price levels in 2014]
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Fig.2 Change of land use/land cover of Laizhou Bay coastal zone in 2000-2014
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Fig.3 Change of ecosystem service functions and values caused by land use change in 2000-2014
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Table 3 Multiple buffer analysis of the change of ecosystem service values in Laizhou Bay coastal zone, 2000-2014 (10°$)

I R WG Kt RN RN RN R R OSSR T ORI A
(km) (10°8) (10°%) (10°%) (10°8) (10°8) (10°) (10°$)
10 -15197 5273 —-13783 -253 -119 -2295 -3871
20 —-4292 614 -3103 272 -67 —-1080 -44
30 -609 198 -3 -85 -66 -326 -3
40 -179 32 0 =72 -40 =25 -1
50 -290 51 0 -132 -36 -105 0
60 -281 24 0 -101 -44 -120 0
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Fig.4 Multiple buffer analysis of the change of ecosystem service values in Laizhou Bay coastal zone, 2000-2014
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Table 4 Transition matrix of ecosystem service values caused by land use change in 2000-2014 (10°$/ a, price levels in 2014)
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Table 5 Chang of ecosystem services values of different land use types, 2000-2014 (10°$/a)
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Effects of Land Use Change on Imbalance in Ecosystem Services:
A Case Study of Laizhou Bay Coastal Zone

Li Xiaowei', Hou Xiyong', Di Xianghong? Su Hongfan'

(1. Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yaniai Institute of Coastal
Zone Research, Chinese Academy of Sciences, Yantai 264003, Shandong, China; 2. College of Resources, Environment
and Planning, Dezhou University, Dezhou 253023, Shandong, China)

Abstract: Based on RS and GIS technology, using high-resolution Landsat TM image data in 2000, 2005, 2010
and 2014, taking typical Laizhou Bay coastal zone as the study area, the paper analyzed land use change in Lai-
zhou Bay coastal zone from 2000 to 2014, and assessed the changes of ecosystem functions and ecosystem ser-
vices value (ESV) by drawing a connection between the observed land use dynamics and the evaluation of
ESV, based on the benefit transfer method. The outcomes indicated that: 1) During the period 2000 to 2014,
ESV of Laizhou Bay coastal zone decreased by 43%, from US $ 34.3 to 19.6 billion per year, net loss of yearly
ecosystem service value was about US $ 14.7 billion. The ecosystem service functions were lost seriously. 2)
The values of water supply service and air quality regulation are US $ -6.48 and US $ -0.22 billion per year, re-
spectively. 3) The main causes of the decline of total ecosystem service value were the expansion of the con-
struction land, salt pan, aquaculture, urban land and the decrease of the coastal wetland and cropland. 4) Sea
and wetland reclamation caused US $ 16.2 billion loss of ecosystem service value yearly. The ecosystem ser-
vice values of waste treatment, nursery service, genetic diversity, disturbance moderation, erosion prevention
were lost seriously due to the loss of coastal wetlands. The ecosystem service value of water supply was lost se-
riously due to the expansion of the construction land and urban land. Results in this paper would lead govern-
ment officials to realize the importance of ecosystem functions and services in Laizhou Bay coastal zone and
identify the core ecosystem services from a socio-economic perspective. Land use change may seem economi-
cally profitable. However, after losing ecosystem services such as regulating or supporting services, the imbal-
ance in ecosystem services would impact the human well-being and socio-economic development. Policy mak-
ing should consider imbalance in ecosystem service, protect regional ecosystem services function and maintain
its stability, so that ecosystems are preserved and society benefited.
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