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The valuation of ecosystem services based on temporal spatial and benefit

characters
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Abstract The valuation of ecosystem services is highlighted in many eco-economics researches. However there is relatively
little elaboration of the temporal and spatial scales at which ecosystem services are given. Based on the new methods of
evaluating ecosystem services the framework to valuate ecosystem services is enhanced 1i. e. to be added the spatial

temporal scales and benefit analysis on ecosystem services and benefit characters. The ecological services in Changdao
island Shandong province are analyzed and the results are as follows the changeable trend of ecosystem service values from
1994 ~2003 fluctuates and the trough is 7. 4523 x 10° ¥ in 1999 wave crest 1. 018186 x 10° ¥ in 2003 the values of
aquatic product food fruit nature conservation and recreation are calculated their services are characterized with spatial
scales namely the values of aquatic product food and fruit are only important to people in Changdao island recreation
value to not only Changdao island but also provincial or national scale nature conservation to national and international
scale. Our analysis shows that communities or people at different spatial scales can have different interests in ecosystem
services. The valuation of ecosystem services based on temporal spatial and benefit characters supports the decisions-

making by departments of ecosystem management.
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Table 1 Main categories of ecosystem services

Category

Implication

Examples of ecological services

Production services

Regulation services

Cultural services

Ecosystem provides the production of goods and services

Ecosystem influences regional climate bio-chemical cycles

matter cycles and a variety of biological processes

People obtain recreation relaxation cognitive development
and spiritual reflection from the ecosystem

Food timber fibers energy medicinal resources

biochemical resources other resources.

Against flood
and drought soil loss soil erosion. Habitat for wild plant and

Climate regulation

animal species. Against noise and dust BNF

Information of science and education Inspiration

aroused Morality reflection Opportunities for recreation and

tourism

1.3

1.4

1.5

N P CO,

http //www. ecologica. cn



11 4761
Co,
Hufschmidt * - 4
2
2
Table 2 Spatial scales for ecosystem services
km?
Scales Dimension Ecological service
Global >10° CO, N P CO, N P sequestration Climate regulation
Against flood Protect
Biosphere 4 ~10°
rosphere 107 ~10 ground water Against soil erosion Species habitat
Landscape 1~10* Decomposing pollutants and so on
Special group <1 Protection against noise and dust BNF
14 15
1.6
4
2
2.1
32 56km’ 8700 km’
11.9C 565.2mm 180d
8 ~20°C
2.2
5 3
2
5
2.2.1
3
2003 295hm’ 2400km’
4940
2.2.2
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2005 115 2500 3
2.2.3
269 19 53
40 30 7
54% 146km
2.3
5
2.3.1
3
2.3.2
ZTCM 10
ZTCM 2003
14 621
3
3
Table 3  Relevant parameters for each home site
ii=12 14
Home sites Yantai Weifang Zibo Jining Qufu Dongying Zaozhuang
/ R;
. 0.0146 0.0038 0.0022 0.0018 0.0030 0.0004 0.0009
Tourist rate R; number/person
¢ 310 456 662 694 785 862 1002
Travel cost TC, ¥
a; —-3.27069 —4.16645 -4.07769 -4.17967 —3.3882 -5.16564 —-3.92295
i
Home sites Peking Henan Shanxi Jilin Shanxi Liaoning Heilongjiang
R, 7/
_—— ' 0.0023 0.0022 0.0014 0.0019 0.0017 0.0014 0.0012
Tourist rate R; number/person
¢ 623 611 728 749 812 820 1126
Travel cost TC;, ¥
a; —-4.15351 —-4.23497 —-4.32613 —-3.95599 -3.87292 —-4.0424 —-3.25285

i
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Fig.3  Dynamic change of ecosystem service value
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2001
4 1994 ~2003
Table 4 Statistics of ecosystem service value in Changdao from 1994 to 2003
Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Food and vegetables t
Wheat 100 475 516 570 217 193 66 200 322 145
Corn 830 850 431 58 547 56 33 523 328 252
Sweet potato 54 255 264 129 245 50 22 107 13 0
Beans 102 41 109 41 64 10 5 32 9 0
Vegetables 722 938 1043 917 994 502 655 856 54 270
Total output value x 10* ¥ 472 872 881 765 382 235 208 341 263 186
Net add value x10* ¥ 345 628 636 564 265 172 150 254 192 134
Aquatic Product t
Fish 69794 62043 87771 102081 12113 119096 114442 102164 89886 94251
Shrimp and crab 1219 685 571 343 1188 789 2208 3654 5100 2612
Shellfish 155029 162819 190550 165500 22332 62016 76134 77737 79340 80533
Kelp 14473 15000 18000 19290 12079 22740 23469 22485 21500 21500
Total output value x 10* ¥ 96861 125023 139174 145620 96396 88118 96865 100482 104098 113208
Net added value x10* ¥ 69933 90266 100483 105137 69597 63621 69936 72548 75159 81736
Fruit t
Apples 449 1135 1315 1531 1082 941 868 765 916 733
Grapes 38 37 13 13 23 5 13 21 19 45
Peaches 7 6 9 11 9 8 7 8 10 7
Total output value x 10* ¥ 53 120 134 165 112 100 90 74 92 78.5
Net add value x10* ¥ 32 74 83 100 72 57 50 48 60 47
Creation service
Net tour input x 10* ¥ 1745 1723 2461 3712 3100 4701 4925 6452 8934 8501
Recreation value x 10* ¥ 1591 1571 2244 3385 2827 4287 4491 5884 8148 7750
Total value x10* ¥ 3336 3294 4705 7079 5927 8988 9416 12336 17082 16251
Nature conservation value x 104 ¥ 1100 1032 1308 1327 1710 1685 2829 3069 3262 3718
Total value x10* ¥ 74746 95294 107215 114225 77571 74523 82381 88255 95755 101886

2.4.2
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