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Abstract: Wetlands are the kidneys of the Earth. Wetland ecosystems are vital in regulating the Earth’s environmental
balance. Caohai is one of the three Plateau Freshwater Lakes in China, located in the Yunnan-Guizhou Plateau within the
Yangize River watershed area, having an important role in the downstream water balance. The Caohai Wetland ecosystem
provides people not only with essential ecosystem goods, such as raw materials and freshwater resources, but also has the
potential to provide many services that are critical for regional sustainable development. However, the lack of information on
the ecological economic value of Caohai Wetland hinders cooperation among different stakeholders. Furthermore,
inappropriate development and pollution are threatening the functioning and the resultant benefits provided by these wetland
systems. The economic valuation of Caohai Wetland ecosystems can help to clarify the tradeoffs among ecosystem services
and social goods and services towards wise wetland management. In this paper, we divided the wetland ecosystem services
into 3 main categories, provisioning services, regulating services, and cultural services, based on the underlying ecological

mechanisms and beneficiary analyses. The 3 categories were further subdivided into 10 subcategories, food production, raw
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material production, water provisioning service, flood mitigation service, groundwater recharge service, water purification
service, climate regulation service, gas regulation service, recreational service, and biodiversity and landscape conservation
service. We evaluated the economic value of these 10 subcategories of wetland ecosystem services based on the year 2010
using different methodologies, such as the market value method, shadow engineering method, travel expense method, and
contingent valuation method. According to the results of this valuation, the total economic value of the 10 subcategories of
ecosystem services provided by Caohai Wetland was 4.39 X 10° Yuan RMB, of which provisioning services, regulating
services, and cultural services contributed 0.74 x 10° Yuan RMB, 1.14 X 10°Yuan RMB, and 2.51 X 10°Yuan RMB,
respectively. The major contributing services among all these wetland ecosystem services were recreational service,
biodiversity and landscape conservation service, water provisioning service, and flood mitigation service. The total value of
these four services was 3.78 x 10° Yuan RMB, which accounted for 86.05% of the total value, with recreational service
value accounting for 29.93% , the biodiversity and landscape conservation service value accounting for 27.20%, the water
provisioning service value accounting for 15.53%, and the flood mitigation service value accounting for 13.39%. The
recreational value topped the others in the economic valuation, followed in order by biodiversity and landscape conservation
value, water provisioning value, flood mitigation value, climate regulation value, groundwater recharge value, gas
regulation value, raw material production value, water purification value, and food production value. The area of Caohai
Wetland covers only 0.43% of Weining County, but the economic value of this wetland was 16.40 X 10* Yuan RMB per
hectare,, which is 16.91 times higher than the annual gross domestic product ( GDP) per hectare of the county. Hence, it is
inappropriate to transform Caohai Wetland into farmlands. The results of this study reflect the importance of Caohai Wetland
in supporting the regional economy. Therefore, it is now important to raise public and government awareness to protect the
wetlands for their continuous flow of sustainable services. Decision makers can incorporate the economic value of wetland
ecosystem services to create ecological compensation mechanisms while dealing with the contradictions among different

stakeholders.

Key Words; Caohai Wetland; ecosystem services; evaluation
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Table 1 The evaluation index system of wetland ecosystem services in Caohai
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Table 2 Frequency distribution of WTP value of respondents

KATEEE/ T 7 X R AHXS AL/ %% VAR %0 R/ %
WTP value Absolute frequency Relative frequency Frequency of adjustment Cumulative frequency
5 45 22.50 37.19 37.19

10 37 18.50 30.58 67.77

15 7 3.50 5.78 73.55

20 9 4.50 7.44 80.99

25 6 3.00 4.96 85.95

30 2 1.00 1.65 87.60

35 2 1.00 1.65 89.25

40 0 0.00 0.00 89.25

45 1 0.50 0.83 90.08

50 12 6.00 9.92 100.00
545 574 Unwilling to pay 79 39.50

STt Total 200 100.00 100.00

WTP . 24472 & Willingness to Pay
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Table 3 The final results of the ecosystem services value in Caohai Wetland

. = . _ Yifg .
MR iR - i #1047
L. . Functional . %
Evaluation index Indicators calculated . Price Value
capacity
V) .
@JAEF . PR (10% kg) 1.50 10 J0/kg 15.00 0.03
Food production
}Eﬂﬂifc . KB (10* kg) 1146.42 0.5 Jt/kg 573.21 1.30
Raw material production
IR IR L .
kSRR v KL (10* m?) 4550.40 1.5 t/m® 6825.60 15.53
Water provisioning
UE3E s .
T 7k . PR (10* m?) 1705.23 3.45 Jt/m® 5883.04 13.39
Flood mitigation
N IR ] , —
AL Tk AL T K RE(10* m?) 553.52 3.45 Jt/m® 1909.64 4.35
Groundwater recharge
K A .
kﬁ@%. . b2 S (10°kg) 1594.72 0.5 Jo/kg 53.16
Water purification
MA(10%kg) 352.13 1.5 Ji/kg 35.21
S (10%kg) 13.00 2.5 Jt/kg 2.17
At 90.54 0.21
S AGEE B
RAT HME R (10 m®) 1638.00 1.66 5/m’ 2719.08 6.19
Climate regulation
SR _
kmﬁ%}ﬁw A% () 9585.58 120 JG/t 115.03
Gas regulation
P4 (1) 7056.87 1000 JT/t 705.69
At 820.72 1.87
AU R N . _
ﬁtmx.% LR IN QDN 15.00 876.90( Jt/ \) 13153.50 29.93
Recreation
W) Z RS SO B IR
Biodiversity and landscape SRR AR (104 ) 140.50 85.08( 7t/ N) 11953.74 27.20
conservation
&1t Total 43944.07 100.00
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