
   Fig.2 Geographical distribution of case studies over MED-rim

 Fig.3 Commonly utilized data acquisition platform 

• 69% of the study utilized satellite RS, which is the most widely 

used data acquisition platform

• Sentinel-2 and Sentinel-1 are among the highly exploited 

platforms, followed by Landsat-8 and Landsat-7 for large-scale 

agriculture.

• All UAV platforms were utilized for field-level agricultural 

studies
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• Due to increasing climate variability, population 

pressure, and resource scarcity, agricultural 

productivity in Mediterranean rim (MED-rim) 

agroecosystems faces mounting challenges 

requiring resilient, data-driven solutions1,2,3.

• While conventional models have been used for 

crop yield prediction (CYP) and crop growth 

parameter estimation (CGPE), they often face 

limitations in scalability, data intensity, and 

adaptability to changing climate conditions4,5.

• This study aims to review the integration of AI 

and remote sensing to improve CYP and CGPE 

in MED-rim agroecosystems.

What did we want to learn?

Fig.1 Systematic literature review flowchart  based on 

PRISMA 

• The publication trend is increasing, and most 

publications occurred in 2024.

•  Authors mostly selected the Remote Sensing (MDPI) 

journal to publish their work.

• Italian institutes conducted most of the work both in Italy 

and in other parts of the ME-rim. 

• Wheat is the most studied crop in CGPE and CYP, 

followed by olives and vineyards.

• Southern EURO-MED nations, notably Italy, dominate 

research efforts in MED-rim agroecosystems, while 

contributions from smaller and politically unstable MED-

rim countries remain limited or absent.

What did we find?
 

Fig.4 Commonly utilized AI algorithms

• ML models were utilized in 89 studies

• DL models such as CNN and LSTM were used in 10 

studies 

• 8 studies used hybrid methods (DL+ML) 

The integration of RS technologies and AI algorithms has 

revolutionized the CGPE and CYP in several ways

1. Multi-source data fusion

2. Temporal integration and data assimilation 

3. Dimensionality reduction 

4. Data processing pipeline 

• Limitations and research gaps include

1. Limited scope and generalizability

2. Data quality

3. Temporal and spatial coverage gaps

4. Computational and technical constraints

• Prospects

1. Scalable and adaptive models: Generalize across 

regions, crops, and environments using interpretable, 

phenology-aware, and adaptive ML.

2. Enhanced data integration: Fuse RS, IoT, UAV, next-

gen satellite

3. Open and standardized ecosystem: Create shared 

databases for validation, benchmarking, and model 

transparency.

Conclusion

• Adopted the PRISMA guideline6 to identify 

relevant publications on the research topic up to 

November 2024 (Fig. 1).

• Developed search queries and searched relevant 

papers in scientific databases (Web of Science 

(WoS) and Scopus).

• Exclusion criteria (EC) removed duplicates, non-

regional studies, and unrelated topics.

• Inclusion criteria focused on English or French 

studies applying RS and AI techniques to CGPE 

or CYP within MED-rim agroecosystems
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•Scalable Models: Adaptive, interpretable, phenology-aware.
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