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Effects of land use, precipitation and temperature change on ecological flow

LAI Jingming, ZOU Jin, ZHANG Hongbo, YAO Tongyue
(Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650504, China)

Abstract; Quantitative research was conducted targeting at the impact of precipitation, temperature and
land use change on the ecological flow. Using the soil & water assessment tool (SWAT) model and the
improved Tennant method, the impacts of precipitation, temperature and land use on the monthly ecologi-
cal flow process in Yunlong Reservoir basin were quantitatively analyzed. The results show that the area
of water and construction land in Yunlong Reservoir basin has expanded significantly during the period of
2008 —2018, resulting in the increase of the monthly average ecological flow and the peak ecological flow
to a certain extent. According to the calculation results, the growth rate of water area and construction
land was 950% and 100% respectively, and the accumulative annual ecological flow increased by 7. 82
m’/s. The ecological flow was closely related to precipitation and temperature, which was positively cor-
related with precipitation and negatively correlated with the air temperature. Compared with the tempera-
ture, precipitation had a greater impact on the ecological flow. Under the same amplitude, the increase of
precipitation presented a greater impact on ecological flow than the decrease, whereas the drop of temper-
ature gave a larger impact on ecological flow than the rise. It has been calculated that when the precipita-
tion amplitude was + 10% and -10% , the corresponding changes of ecological flow was +0.061 7
m’/s and —0.057 0 m’/s, and when the temperature amplitude was +1 °C and -1 °C, the changes of
ecological flow was —0.015 1 m’/s and +0.019 3 m’/s, respectively. In conclusion, precipitation,
temperature and land use change have a significant influence on the ecological flow.

Key words: ecological flow; soil & water assessment tool (SWAT) model; improved Tennant method ;
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