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Abstract: [Objective] To explore the effects of hydropower stations on the temporal and spatial changes of
vegetation, clarify the response relationship of vegetation changes to hydropower station construction and
climate factors, and provide a reliable scientific basis for regional sustainable development and sustainable
operation of hydropower stations. [ Methods | Normalized vegetation index (NDVI) was used to reflect the
vegetation change. Google Earth Engine (GEE) was used as the computing platform, coupled with
ModTrendr algorithm. Theil Sen-MK, contribution degree analysis and partial correlation analysis methods
to explore the effects of hydropower stations in the middle reaches of the Jinsha River on the spatial and
temporal changes of vegetation during 2000—2022, and the effects of climate it were analyzed. [ Results] 1) The

negative mutations were concentrated from 2011 to 2014, and the mutation area was concentrated in the

s B H#9:2024-07-17 &= B H#:2024-08-14 A HHE:2024-09-30 ™ 2% & % B # (www.cnki.net) : 2024-12-25
BEITIE - K [ RFlH4 E S H (32030069) 5 5K [ R GFHAE ST H (32101525)

F—1EH KR (2000—) B WS A EENFAESEEFSY . E-mail:2263591693@qq.com

BEES: T (1990, B W+ IWFE 5, FENF AR EEVIR . E-mail: wangdezhi@ whgcas.cn

http: // stbexb.alljournal.com.cn



%1 T SRR« A YD YL R Y K FL 38 X R R I 2 7 A R i) 327

catchment area. The forward mutation was concentrated in 2015 and 2017, and the mutation area was
concentrated within the 5 km buffer zone of the riverbank. The time for vegetation to produce positive
response was 1—4 years after the water was impounded, and the mutation intensity gradually weakened
along the riverbank. 2) The vegetation NDVI around each hydropower station presented an overall upward
trend (0.000 2—0.002 8/a), and an upward (gentle)-downward-upward trend before, during and after
hydropower station construction. 3) Regional vegetation change was mainly caused by the joint action of
human activities (hydropower station construction) and climate change, and the explanation degree was 69.12%. The
contribution of human activities was much higher than that of climate change. 4) The partial correlation coefficients
of temperature, precipitation and NDVI were — 0.28 and — 0. 29, respectively. The partial correlation
coefficients of temperature and precipitation differed greatly in different stages of hydropower stations,
indicating that hydropower stations would affect regional climate. [ Conclusion] Hydropower stations have a
negative impact on vegetation during construction and a positive impact on vegetation after operation. The
impact of hydropower station construction on vegetation is higher than that of climate change, and the
construction of hydropower stations may affect local climate, leading to a decrease in the overall correlation
between temperature and precipitation and vegetation NDVI.

Keywords: the middle reaches of the Jinsha River; hydropower station; GEE; spatial and temporal pattern

distribution; ModTrendr; contribution degree; climate response
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Table 1 Information of hydropower stations
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Fig. 6 Change trends of NDVI of each stage of hydropower stations
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Table 5 Distribution of contribution degrees of human activities and climate factors to NDVI change
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