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ABSTRACT

Protected areas are vital ecosystems for preserving biodiversity, and topography
plays a key role in shaping and distributing vegetation through its influence on soil
properties and environmental factors, In this context this study aims to examine the
impact of topography on vegetation distribution in the King Abdul Aziz Royal
Reserve using advanced tools and techniques, including Google Earth Engine and GIS
Techniques. The analysis considered terrain characteristics such as slope, aspect, and
hillshade, and their relationship with vegetation cover measured using the Desert-
NDVI Index. The results showed that approximately 70% of the reserve consists of
gentle to moderate slopes, which are more suitable for vegetation, while steep slopes
represent a small proportion, concentrated in the southern areas. Desert-NDVI values
ranged from 0 to 0.3, and dense desert vegetation accounted for only 6.2% of the total
vegetation cover. A clear inverse relationship was observed between slope and
vegetation density, with cover decreasing as slope increases. The study recommends
utilizing low-slope areas for afforestation due to soil stability and southern slopes for
solar panel installation, while hillshade maps can guide sustainable tourism planning
by avoiding rugged areas. This research provides a practical framework for managing
protected areas based on topographic analysis supported by modern geospatial
techniques.

Key words: Topography, King Abdulaziz Reserve, Google Earth Engine, Slope,
Aspect, Hillshade.
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// Function to calculate and add an NDVI band
var addNDVI = function(image) {
return image.addBands(image.normalizedDifference(['B8", 'B4'1));
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// Add NDVI band to image collection

var 52 = S2.map(addNDVI);

// Extract NDVI band and create NDVI median composite image

var NDVI = SZ.select(['nd"]);

var NDVImed = NDVI.median(); //I just changed the name of this variable ;)

// Create palettes for display of NDVI
var ndvi_pal = ['#d73027", '#f46d43', ‘'#fdaebl', '#Teel8b’', '#d9ef8b',
'#ab6d96a'];
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