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Abstract

A Detailed monitoring of large-scale crop phenological rhythms is of great significance for assessing
regional food security and optimizing farmland management. In this study, high-spatiotemporal-res-
olution MOD13A2 (Version 061) 16-day 1 km grid NDVI remote sensing products were obtained from
the NASA AppEEARS platform for the core agricultural area of the North China Plain (114°E~120°E,
32°N~40°N). Using MATLAB, the time-series data from two consecutive agricultural years (a total of
47 periods) underwent strict spatial boundary cropping, masking, and regional mean statistical re-
construction. This process eliminated mixed-pixel noise from complex mountainous terrain and
large water bodies, successfully extracting high-purity regional crop phenological growth time-se-
ries curves. The results indicate that the NDVI time series curves in the core farmland areas of the
North China Plain exhibit an extremely typical and regular “two peaks and one trough” annual phe-
nological pattern, perfectly reflecting the region’s typical “winter wheat-summer maize” two-crop-
per-year agricultural rotation landscape. Throughout the complete annual rotation cycle, the
curves accurately captured key agricultural phenological milestones. Between April and May (peri-
ods 9 and 32), winter wheat enters the peak stage of heading and grain filling, forming the first an-
nual NDVI sub-peak (with an average of approximately 0.56~0.58); Subsequently, in June, as winter
wheat was harvested en masse using mechanized methods, large areas of the ground were exposed,
causing the NDVI curve to plummet precipitously, forming a distinct “trough” during the wheat har-
vest in periods 12 and 35 (with the mean dropping to around 0.35). After July, newly planted sum-
mer corn grew rapidly under the influence of high temperatures and abundant rainfall, reaching its
annual absolute peak between August and September (corresponding to periods 16 and 39), with
an average value exceeding 0.72. This indicates that biomass accumulation and canopy density dur-
ing the peak growth period of summer corn were significantly higher than those of spring wheat.
The bimodal pattern observed over two complete agricultural years exhibited high interannual sta-
bility and reproducibility in both temporal phase and magnitude. The data processing and pheno-
logical extraction protocol established in this study effectively filters out external random noise to
obtain high-purity land surface phenological background data, providing standardized and robust
data support for subsequent advanced remote sensing parameter inversion, crop yield forecasting,
and validation of regional ecological numerical simulations.
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Figure 1. Research area: north China plain
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Figure 2. Summer NVDI for the north China plain
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Figure 3. Spatial variations in NVDI during key growth stages
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Figure 4. Phenological characteristics of uncontaminated farmland areas
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