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Water resource has become the limited factor for agriculture sustainable development and winter
wheat is the main crop in the North China Plain (NCP). This study’ s objective is to clarify the
variation and causal factors of planting area and phenological events of winter wheat. Winter wheat
fraction map during 2001-2018 was retrieved based on Sentinel-2 and MODIS data. The result indicated
water resources and soil conditions determined the winter wheat distribution. Change analysis of
winter wheat fraction showed that diverse variations of winter wheat planting area in the different
regions were influenced by the urbanization, water resource conditions, economic benefit and policy.
The relative threshold method was applied to extract winter wheat green—up date (GUD), heading
date (HD) and maturity date (MD) based on MODIS. The results indicated that the threshold of 5%,

95% and 30% of the seasonal amplitude to extract the GUD, HD and MD obtained the best agreement
with field data. Then, we analyzed the response of phenological events to climatic and biological
factors (phenological interactions). Firstly, the interactions among GUD, HD and MD were identified
based on field data. Moreover, besides the climatic factor, MODIS-based phenological events were
also affected by biological factor. Different response of phenological events to climatic and
biological factors were identified. The results from our study suggests that both climatic factors

and biological factors should be included in the modelling of crop phenology.
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