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Phenological dynamics of Stipa krylovii steppe and their responses to air temperature. WANG J in', ZHOU Guang-shengz*, HE
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and Research Station of Xinjiang, Urumgqi 830002, China; 2.State Key Laboratory of Severe Weather Science and Technology
(LaSW)/Hebei Gucheng Agricultural Meteorology National Observation and Research Station, Chinese Academy of Meteorological
Sciences, Beijing 100081, China; 3.Collaborative Innovation Center on Forecast Meteorological Disaster Warning and Assessment,
Nanjing University of Information Science and Technology, Nanjing 210044, Jiangsu, China; 4.College of Resources and
Environmental Sciences, China Agricultural University, Beijing 100193, China; 5.CMA-CAU Jointly Laboratory of Agriculture
Addressing Climate Change, Beijing 100081, China). China Environmental Science, 2025,45(12): 6832~6840

Abstract: This study focuses on the phenological changes of Stipa krylovii steppe in Inner Mongolia and their responses to the
maximum and the minimum air temperature, based on MODIS NDVI data and corresponding ground-based phenological
observations from 2000 to 2024. The HANTS method was employed to reconstruct NDVI time series, and the start of season (SOS)
and the end of season (EOS) were obtained using a dynamic threshold method. The results showed that: (1) the thresholds of 50% for
SOS and 65% for EOS resulted in the lowest extraction errors, with RMSE values of 8d and 11d, respectively; (2) from 2000to 2024,
the SOS advanced at a rate of 0.32d/10a, while the EOS was delayed at a rate of 0.12d/10a, indicating a prolonged growing season;
(3) the EOS was more sensitive to air temperature than the SOS, the daytime mean maximum temperature had a significantly
stronger advancing effect on EOS than the nighttime mean minimum temperature. This study determined the remote sensing—based
optimal thresholds of Stipa krylovii steppe phenology, revealed the effect of air temperature on phenological change, and provided a
scientific basis for steppe management under climate change.

Key words: vegetation phenology; dynamic threshold method; NDVI; air temperature; Stipa krylovii steppe
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Table 2  Partial correlations between vegetation phenology and temperatures at different periods
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