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Abstract

Vegetation cover, as one of the most important environmental indicators, is strongly influenced by
physiographic factors, particularly in mountainous regions and their surrounding areas. This study
aimed to investigate the spatial distribution patterns of vegetation cover in Northwestern Iran in relation
to elevation-related terrain components. For this purpose, Normalized Difference Vegetation Index
(NDVI) products from the Terra and Agua MODIS sensors (V006-MOD13Q1 and V006-MYD13Q1)
covering the period 2003-2020 at a 16-day temporal resolution were used. Elevation data were derived
from an ALOS-based Digital Elevation Model (DEM), while slope and aspect were derived using
moving-window raster processing and pixel-by-pixel analysis. Data preparation, organization, and
processing were performed using the Python programming language. The findings showed that
vegetation cover decreased during the cold period (October—February), with NDVI reaching its
minimum in January and February. The May pattern, with a maximum NDVI value of 0.875, indicated
an increase relative to April. Maximum NDVI values in August and September were associated
primarily with agricultural cultivation in plains and lowland areas. Changes in vegetation distribution
and establishment patterns in relation to elevation generally showed a marked decline in vegetation
cover with increasing elevation. The maximum elevation-related NDV 1 values occurred in April (0.609)
and May (0.556), as well as in spring (0.498) and summer (0.533), corresponding to the low-lying
Moghan Plain and areas to its west. Conversely, minimum NDV1 values from October to March were
mainly associated with snow cover and freezing conditions at elevations above 2,183 m, whereas in
April and May they were associated with persistent snow cover on very high mountain peaks. Minimum
greenness values occurred above 2,483 m in winter and above 3,983 m in autumn. Vegetation responses
to slope gradients generally exhibited a slight increase, accompanied by considerable fluctuations in
greenness density, on slopes ranging from 3° to 45°, largely because these areas were less affected by
anthropogenic vegetation degradation. In contrast, declining NDVI values on slopes below 3°
corresponded to the presence of urban and rural settlements. Slope aspect also exerted a marked
influence: maximum NDVI values occurred on north-facing slopes in May and during spring, whereas
minimum values were recorded on west-facing slopes in January and during winter.

Keywords: Anthropogenic Effects, greenness Degree, MODIS, Northwestern Iran, Normalized
Difference Vegetation Index (NDVI).
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