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Desertification remains one of the world’s most pressing environmental challenges, currently Trend of Publication . e . - Main Research Streams

affecting over 1.3 billion people and degrading more than 25% of the Earth's land surface since The annual numl:_)er of scientific publications on desertification risk has increased significantly from 1. Climatic Drivers & Climate Change

2015 (UNCCD, 2023). 1978 to 2024. (Figure.2). - Desertification is strongly linked to droughts, temperature increases, and precipitation variability.
According to the United Nations Convention to Combat Desertification (UNCCD, 1994), 80 . Stuqlies | s_.how that c_Iim_ate change_ Impacts soil moisture, vegetation cover, and regional water
desertification refers to “land degradation in arid, semi-arid, and dry sub-humid areas resulting from o availability. Also, It interacts with human pressures, forming feedback loops that accelerate
climatic variations and human activities.” desertification.

Desertification risk, defined as the likelihood of degradation from natural and human-induced 60 2. Technological Advances in Monitoring

factors, is driven by climate change, land-use practices, and resource mismanagement (Kairis et al., * Tools like Remote Sensing, GIS, LIDAR, SAR, and machine learning have improved degradation
2022; Mazhar & Shirazi, 2020). 50 monitoring at scale. | o

Assessing this risk requires a multi-dimensional approach, integrating tools like remote sensing, 20 . Ref:ent studles_ use CNN§ to cl_ean sa_telllte data and enhance classification.

GIS, and predictive modeling, combined with social and economic indicators to ensure accurate 3. Socio-Economic and Policy Dimensions

monitoring and effective land management strategies (Salvati, 2022; Masoudi & Jokar, 2018). 20 * Income inequality, population dynamics, and land tenure influence vulnerability.

« Research highlights the need for localized policy responses and community resilience.
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The objectives of this bibliometric analysis are threefold: o AN m— 7ik
« To examine temporal trends over the last 45 years, focusing on publication types, journals, 0 W D X N
countries, and research groups. SRR el R R0 a 882382385558z 5588¢8883 -
» To identify the main keywords and research themes in desertification risk. T T T T e e dtaton oo EEn e A x $
 To uncover S|_gn|f|cant research streams and gaps, and propose future directions for Figure. 2. Annual scientific publication and average citation winegabity cimateghange | v * 7
desertification risk research. b4 T aNTS SN
Thematic Evolution in Desertification Risk Research w” o R o remotensing D i e
The evolution of research (Figure.3) spans three distinct phases: TN ” e OO G S -
« 1978-2001: Early studies focused on Anthropogenic Effects, GIS, Remote Sensing, and A g ) ;paﬁo;;;}» ey '
The bibliometric review was conducted using data from the Elsevier Scopus database. The selection general Desertification, laying the foundation with emerging technologies. h W72 S B e
process adhered to the PRISMA framework (Figure.1). For analysis, Bibliometrix R package and . 2002—2020: A broader thematic scope emerged, notably with Climate Change becoming central. s medats “:f‘p“i*‘;mu »_
VOSviewer software were employed. + 2021-2024: Research became more specialized, focusing on Numerical Modeling, and Climate - W s S L =N
Modeling. - | ‘nV W S remo%n =
VOSviewer [ i B NN ) s 2
Bibliometric Analysis of » = \V/ rshingrageTy
ngtﬁ?]tlt?]g %giizeggt'gggfen o i ATEEER Figure. 4. keywords co-occurrence analysis with temporal trends
| Future Research Directions
Database: Scopus "mm "“""““""‘l 1. Integrating Climate & Socio-Economic Models
R e Coverage and scope Search Field: Title, Abstract and I' d'mm"a"“l . !\/Iogt models fOCL_Js_ on tpophysmal_ da_ta, but_ future work sho_uld_lnclude d_emographl_c and economic
Keywords & Indicators. Combining climate projections with land-use behavior improves risk forecasting.
Time Frame: 1970-2024 S s =8 2. Leveraging Big Data, Al, and Remote Sensing
““""’"""“"".  Remote sensing alone cannot predict future risks. Machine learning (e.g., CNNs) can enhance early
i ;"""‘" '°°'°"= warning systems by analyzing large datasets.
String & Keyword : o - e e 3. Strengthen Interdisciplinary Collaboration
sear?:h (nzlylvg 2) SESCIIHCHON AN IS s d“““”:::: * The cgncept of "desert?ficatig/n risk" is underused in literature. A holistic approach must combine climate
.""”""""""‘“""“"“'*""“‘"t imata varistion [11] science, economics, social sciences, and policymaking.
o e e T ivestock [ 4. Scale Community-Based Solutions
— « Some Projects show success at the local level. Future work should explore how to replicate and scale these
Record screened after Records excluded (n=178) with solutions.
based on document reason: Include only article, ot i
types, subject area and review article, conference paper,
Screening of source title (n=996) book chapters and book l.‘.,.,.c.,,.;,,,a.g.g,,,e,.t  Desertification risk is a complex, multidimensional issue shaped by natural, technological, and social
Articles factors. | | N |
« This bibliometric analysis maps the evolution of research, identifies current gaps, and outlines future
Figure. 3. Thematic Evolution. priorities.
Records screened after Records excluded (n=132) with « A more integrated and interdisciplinary approach is essential to develop targeted, adaptive land
based on language type reason: Include only English Scientific Networks and Keyword Clusters management strategies.
(n=864) language Three main research clusters emerged, supported by strong statistical correlations (Figure.4): « Strengthening climate resilience, enhancing policy alignment, and engaging local communities are key to
* Red Cluster: Climate change, agriculture, land use, and drought. effective desertification mitigation.
« Green Cluster: Soil-related themes like erosion, degradation, and conservation.
included For Bibliometric  Blue Cluster: Technological tools like Remote Sensing, GIS, and Spatial Analysis. References
Analysis (n=864) Strong correlations, and Climate Change bridges all clusters, indicating its centrality in
desertification studies:; Land Use < Climate Change (r = 0.82); Soil Erosion < Soil Degradation (r UNCCD (2023). Healthy land the size of Central Asia lost since 2015; United Nations (1994). Convention to Combat

Desertification; Masoudi & Jokar (2018). AUC Geographica, 53(2), 156-166; Kairis et al. (2022). Land, 11(3), 395;

= 0.88); Remote Sensin Risk Assessment (r = 0.91). e _ _
) g ( ) Salvati (2022). Risk Analysis, 43(8), 1657-1666; Mazhar & Shirazi (2020). Environmental Earth Sciences, 79.

Figure. 1. PRISMA flow diagram
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