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Table 1. Table of changes in leaf-out date, senescence date, and growing season length

This study aims to build long-term satellite-based time-series
datasets for newly designated protected areas using Google Earth
Engine, and to track leaf-out and leaf-fall timing as key phenological
Indicators through vegetation indices.

* |n addition, the study analyzes correlations with temperature data to

» Correlation with temperature

= The correlation between leaf-out timing and NDVI showed a strong
positive correlation of 0.874, indicating that higher spring temperatures
are linked to higher NDVI values, suggesting earlier leaf-out.

= The correlation between leaf-fall timing and NDVI showed a strong
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> Estimation of leaf-out and leaf-fall timing winter temperatures are linked to sustained higher NDVI values,
. . . . suggesting delayed leaf-fall.
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» Correlation with temperature s —] X e .
_ - Spearman s rank correlation was used to a_SSGSS how rIS_Ing _ Table 2. Table of correlation analysis between temperature, leaf-out timing, and leaf-fall timing
temperatures affect NDVI-based phenological changes, including

earlier leaf-out and delayed leaf-fall.

» Research Flow

Data calibration and preprocessing

Data Collection . . . . . .
= This study Is crucial as it uses satellite remote sensing to analyze

— phenological changes in protected areas with limited field data,

> band scaiing smoothing > Estimation of leaf-out and leaf-fall timing _enhanciljg vegetfation monitorir_wg and providing e_ssential baseline
iInformation for climate adaptation and conservation.

» |andsat data before the 2000s have long acquisition intervals, limiting

fall onset has been observed. usable images even over five years. More precise results are expected

Estimation o% leaf-out and _ » |eaf-out and senescence timing was irregular until the mid-1990s, but . .
. . through complementary analyses with EVI or high-frequency data such
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= A clear trend of progressively earlier leaf-out timing and delayed leaf-




