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Ecosystem services valuation of the Haihe River basin wetlands
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Abstract: The wetland ecosystem functions in the Haihe River basin provide people with both direct and indirect benefits

which are called ecosystem services. However wetland ecosystem services have not been fully recognized or adequately
quantified in past economic and social development. Rapid population growth and human development such as land-use
change and the over-exploitation of water resources have resulted in wetland degradation and wetland lost which in turn
affects wetland ecosystem functions and service delivery. In order to protect the wetlands in the Haihe River basin from
continued degradation and lost policy makers must consider the multiple services derived from wetland ecosystems. In this
paper we divided the wetland ecosystem services of the Haihe River basin into four categories: provisioning regulating

cultural and supporting services and their respective ecosystem characteristics structures and processes were considered.
We assessed and evaluated 12 ecosystem services from wetlands in the Haihe River basin for 2005. The value of Haihe
River basin’s wetland ecosystem services was 4123.66 x 10° Yuan RMB with an indirect use value of 3866.20 x 10° Yuan
RMB accounting for 93.76% of the total value which was 15.02 times greater than the direct use value. According to the
evaluation the services were ranked from greatest to lowest benefit as: climate regulation flood control surface water
regulation aquatic products recreation and tourism water supply for daily uses and other sectors groundwater
replenishment hydro-power generation carbon sequestration oxygen release water purification and reed production. The
value of climate regulation flood control and surface water regulation was 2184. 50 x 10* Yuan RMB 914. 89 x 10° Yuan
RMB and 744. 65 x 10° Yuan RMB accounting for 93.22% of the total value assessed. In 2005 wetland area covered only
2.76% of the total area of the Haihe River basin. Despite the high economic gains associated with rapid development GDP
per hectare was 8.10 x 10* Yuan RMB and the total wetland benefits per hectare was 47.05 x 10* Yuan RMB  thus the per

hectare benefit from wetlands was substantially greater. The continued lost of wetlands in the Haihe River basin could
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threaten the production of all wetland ecosystem services since the relationship between lost wetland acreage and marginal
social cost is likely nondinear. Our study suggests that the Haihe River basin wetlands are important in supporting and
protecting human well-being. The evaluation can inform future cost-benefit and tradeoff analyses regarding wetland
protection in the Haihe River basin. Our study provides decision-makers with important information for effective

management of wetland ecosystems.
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Table 1 Wetland types and their area in Haihe River basin

Wetland Types Area/km’ Percentage /%
Coastal Wetland 2806. 02 32.02
River 2396.52 27.34
Lake 779.13 8.89
Reservoir 2221.90 25.35
Swamp 560.75 6.40
Total 8764.32 100
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Table 2 The evluation index system of Haihe River basin wetland’s ecosystem service value

ltems Evaluation index Indicators calculated Evaluation method

Provisioning services

Regulating services

Culture services

Supporting services
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1 Table 3 The final results of the Ecosystem services value of Haihe
River basin wetlands
Value / Percent
Service types of wetland ecosystem ( X‘]i()u; ) er(}eo;; age
Aquatic products 93.50 2.27
Water supply 64.83 1.57
° 2005 Reed production 1.52 0.04
8
4123. 66 x 10 Hydro-power 7.66 0.19
3866.20 x 108 Recreation and tourism 89.95 2.18
15.02 . 12 Carbon fixation 3.06 0.07
Oxygen release 1.78 0.04
Climate regulation 2184.50 52.97
93.22% Flood control 914.89 22.19
( ) Surface water regulation 744. 65 18.06
° Groundwater replenishment 15.56 0.38
( 2) . Water purification 1.76 0.04
12 Total 4123.66 100
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