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Fig.1 Small lake wetland of Bosten Lake and the surrounding area
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Fig.2 Value trend of each sub item of ecosystem service in Bosten Lake wetland (1998 —2019)
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Fig.6 Results of hierarchical cluster analysis between supply service and each hydrological parameter
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Ecological Water Requirement Accounting of Small Lake Wetland of

Bosten Lake based on Ecosystem Services Value
PENG Jia-bin"*, HUANG Yue'?, LIU Tie"'*, ZHANG Yong’, CHENG Yong*®, JIANG Li-xin’

(1.Xinjiang Institute of Ecology and Geography, Chinese Academy of
Science, Urumqi 830011,P.R.China;
2.University of Chinese Academy of Science, Beijing 100049,P.R.China;
3.Xinjiang Tarim River Basin Management Bureau Hotan Administration, Hotan 848000,P.R.China;
4.Xinjiang Tarim River Basin Management Bureau Bayingol Administration, Korla 841000,P.R.China;
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Lake Management Office, Bohu 841400,P.R.China)

Abstract: Lake wetland ecosystems are an essential part of terrestrial ecosystems, and suitable hydrologi-
cal conditions are the key factor for the health of lake wetlands. Taking the small lake wetland of Bosten
Lake as a case study, we systematically assessed the value of ecosystem services for the small lake wetland
using emergy theory. The ecosystem service value was then combined with four hydrological parameters
(water level, inflow, drought days and flood days), the ecological water requirement range of the study
area was determined using correlation analysis and hierarchical cluster analysis. The study period was 22
years (1998 —2019) and data resources for the study included the primary productivity of plants, water ar-
ea and storage capacity of the small lake wetland, as well as hydrological and meteorological data. The to-
tal value of ecosystem services fluctuated widely from 1998 to 2013 and then increased continuously from
2013 to 2019. Regional hydrological conditions fell into three periods: wet years (2000 —2003), dry years
(2005 - 2013) and runoff escalation years (2013 —2019). The ecological water requirements of the wetland
was (8.0 - 8.7) X10°m?/a and the optimal ecological water level range was 1 047.4 — 1 047.6 m. Finally,
recommendations were made to help insure that the ecological water requirement of the small lake wetland
is maintained in order to protect wetland health and ecosystem services: days with average flow <(8.3 m’/s
should not exceed 72 days per year, while days with average flow >>20.8 m®/s not be less than 80 days per
year. This study provides scientific guidance for regulating water resources in the Bosten Lake region.

Key words: Boston Lake; lake wetland; ecosystem services; ecological water requirement



