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Abstract

The Normalized Difference Vegetation Index (NDVI) is a crucial remote sensing indicator in ecolog-
ical quality assessment. It directly reflects vegetation density, leaf area index, and photosynthetic
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intensity, serving as a key parameter for evaluating ecosystem primary productivity and vegetation
health status. This study utilizes MODIS NDVI data provided by NASA to analyze the dynamic
changes of NDVI in Dezhou City through methods including maximum-value compositing, pixel-wise
linear regression analysis, and Pearson correlation coefficient. The results indicate that: (1) The
overall trend of the ecological quality indicator NDVI in Dezhou City shows a fluctuating decline. A
significant deceleration in the decline rate was observed in 2010, followed by a sharp fluctuating
drop to 0.4405 in 2015, indicating a gradual deterioration in vegetation cover conditions. (2) An-
nual precipitation exhibits substantial interannual variability, while mean annual temperature re-
mains relatively stable, with an average of 14.1°C. The variation trend of NDVI generally aligns with
that of precipitation but shows an opposite trend compared to temperature. (3) The mean NDVI
values range between 0.17 and 0.60, exhibiting an overall spatial pattern where the central region
has higher NDVI values than the eastern and western parts. Most areas in Dezhou City show an in-
creasing trend in NDVI, whereas areas with decreasing trends are mainly concentrated in Decheng
District. The degree of improvement or degradation in vegetation coverage is not pronounced. (4)
The correlation between NDVI and precipitation is generally slightly higher than that with temper-
ature. The range of correlation coefficients between NDVI and precipitation is -0.5874 to 0.4277,
while that with temperature ranges from -0.7801 to 0.8275. In addition to precipitation, vegetation
growth also relies to some extent on farmland irrigation. Vegetation cover changes in Dezhou City
are jointly regulated by hydrothermal conditions, but the contribution of the precipitation factor is
more prominent.
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Figure 1. Temporal variation time series of NDVI, temperature, and precipitation
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Figure 2. Spatial distribution maps of (a) mean NDVI, (b) mean precipitation, (¢c) mean temperature, (d) NDVI change trend,
and (e) significance coefficient
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Figure 3. Spatial distribution of Pearson correlation coefficients between NDVI and precipitation (left) and NDVI and
temperature (right) across China during 2003~2022
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