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Evaluation of agricultural ecosystem services value in
Manas River Watershed of China

ZHANG Hong-Feng"?, OUYANG Zhi-Yun®, ZHENG Hua!, XIAO Yi*

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. Guangdong Academy of Environmental Sciences, Guangzhou 510045, China)

Abstract The agriculture ecosystem not only provides products, but also a myriad of indirect ecosystem services. Based on envi-
ronmental economics and GIS technology, this paper evaluated ecosystem services such as products provision, climate regulation,
soil conservation, carbon fixation, O, release and nutrient maintenance by agriculture ecosystem of Manas River Watershed for 1976
and 2005. From the study, there is an increase in total value of ecosystem services from 352 219.4x10* yuan in 1976 to 767
061.5x10* yuan in 2005, representing a 117% increase over the 29-year period. The products provision value to total value ratio in-
creases from 7% to 39%, implying that technology and management influence products provision. There also exists a great potential
for improving the amount of products in the region. Regarding indirect agricultural ecosystem services value, the nature of the attrib-
utes represents enormous regulation and support services. For the period of study, indirect agricultural ecosystem services value in-
creases by 43%. The study of agricultural ecosystem services in Manas River Watershed indicates myriad ecosystem services besides
agricultural products provision. To attain harmonious development of the society, economy and nature ecosystem in arid watersheds,
agricultural ecosystem services value should be accorded paramount importance.
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Tab. 1 Indices system of agriculture ecosystem services
Ecosystem services type Function index Evaluation content
Products provision service Products provision The value of products provided by agriculture ecosystem
Regulation service Climate regulation The value of temperature, humidity, precipitation and evaporation regulation of agriculture
ecosystem
Soil conservation The value of containing soil by vegetation roots and soil organisms
CO,
Carbon fixation The value of fixing carbon by plant photosynthesis
Nutrient maintenance ~ The value of maintaining nutrient provided by agriculture ecosystem
Culture service Culture diversity The value of education, aesthetics provided by agriculture ecosystem’s cultivation mode
Recreation The value of recreation provided by agriculture landscape
Oz ’ 02
Support service O, release The value of O, releasing by plant photosynthesis

Biodiversity mainte- The value of maintaining biodiversity of agriculture ecosystem
nance
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Tab. 2 Matter quantity evaluation of direct ecosystem services of agriculture ecosystem in the Manas River Watershed 10* t

Year Crop Oil plants Cotton Beet Vegetable Potatoes Fruit Clover

1976 27.08 0.51 0.91 13.30 10.21 0.41 0.86 —

2005 40.15 1.12 34.59 7.75 131.43 2.68 13.77 9.3
3 BEHFTAREBREBEESRGEERS T EDREITM

Tab. 3 Matter quantity evaluation of indirect ecosystem services of agriculture ecosystem in the Manas River Watershed

Year Climate Eegglation Soil cons:ervation Carbon Sixation 0, rel4ease Nutrient mgintenance
(10* m°) (10%t) (10%1) (10%t) (10%1)

1976 18 319.93 2069.33 17.48 462.15 N 0.59
P 1.11
K 26.55

2005 67 367.19 2 624.68 148.93 563.53 N 0.75
P 141
K 33.68
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Tab. 4 The evaluation of ecosystem services value of agriculture ecosystem in the Manas River Watershed 10
0O,
Year Products provision Climate regulation Soil conservation Carbon fixation O, release Nutrient maintenance
1976 25 698.5 12 274.4 52 827.4 4561.1 184 858.1 72 000.1
2005 299 331.4 45 136.1 67 004.7 38 855.3 2254115 91 322.7
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