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Abstract

Sand encroachment presents a major environmental and economic challenge to desert
regions, particularly affecting National Road N118 in Algeria. This study analyzed the
natural and human factors exacerbating this phenomenon, assessed its impacts on road
safety and infrastructure, and proposed sustainable control strategies. Using field
observations, remote sensing, GIS, and spatial analysis, the study found that wind patterns,
dune characteristics, and sparse vegetation worsen sand encroachment, leading to safety
hazards and high sand removal costs. International (China, Qatar, Saudi Arabia) and local
solutions ("Al-Afrag," "Al-Dréa," palm frond barriers) were reviewed, and tailored strategies
for five high-risk zones were proposed, including "Al-Draa" barriers, stabilization nets, and
afforestation with wind-powered irrigation. Multi-Criteria Decision Analysis confirmed the
feasibility of these solutions. The study recommends integrating engineering and biological
measures, utilizing renewable energy, enhancing remote sensing monitoring, and engaging
local communities to protect infrastructure and promote sustainable development.

Keywords: Sand encroachment, National Road 118, Sustainable solutions, Wind energy,

Afforestation, Algeria, Geographic studies.
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1. NDSI — Normalized Difference Sand Index

(SWIR — NIR)

NDSI =
(SWIR + NIR)
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2. Bl — Brightness Index (ou Albedo Index)

(RED? + NIR?)
2

BI =
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3. NDSDI — Normalized Difference Sand Dune Index!?

NDSDI = (R-SWIR2) / (R+SWIR2)
el Y A gl yuaill 481 e 5 Ade 1 LIS aaa 32 ©

4. Sl — Sand Index (version alternative de NDSI)

(RED — GREEN)

1= (RED + GREEN)
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Landsat 8 OLI - TIRS 1 196 38 | 2013/03/22
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Landsat 8 OLI-TIRS = 4 | 197 37  2013/04/09
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Landsat 9 OLI-TIRS = 4 | 197 38  2025/04/25

Landsat 9 OLI-TIRS = 5 | 197 = 39  2025/04/25
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