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Abstract— This study pioneers the integration of artificial
intelligence (AI) and geospatial technologies to design
climate-resilient and accessible transportation networks in
Palestine, addressing its unique topographic, geopolitical,
and climatic challenges. By leveraging Al-driven road
alignment optimization, smart sensor networks, and locally
sourced, durable materials, the research proposes adaptive
solutions for urban and rural connectivity. A case study in
Ramallah demonstrated a 30% reduction in peak-hour
congestion through Al-optimized roundabouts and a 20%
decrease in maintenance costs using polymer-modified
limestone. Despite data scarcity and resource limitations,
crowdsourcing and international collaboration can scale
these solutions. The findings offer a model for infrastructure
development in conflict-affected regions, with implications
for policy and regional cooperation. While this study
leverages Al-driven tools for data analysis and optimization,
all critical decisions—including model validation, material
selection, and policy recommendations—were made by
human experts. Al served as an assistive tool to enhance
precision and efficiency, with final outcomes subject to
engineering and ethical review

I. INTRODUCTION

Palestine is characterized by a challenging topography,
limited financial resources, and severe climatic variations,
which complicate its transportation infrastructure. Urban
expansion, flash floods, and deteriorating rural connectivity
compound the issue, particularly in the West Bank. With rapid
urbanization and climate variability, there is a pressing need to
reimagine transportation networks. Artificial Intelligence (AI)
and geospatial technologies offer revolutionary tools for
creating infrastructure that is intelligent, adaptive, and
resilient. Palestine’s urban population is projected to reach
78% by 2040 (PCBS, 2023), straining roads already operating
at 120% capacity during peak hours (World Bank, 2023). 60%
of Area C roads require Israeli permits for upgrades, delaying
critical maintenance by 2-3 years (UNOCHA, 2023). Despite
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these challenges, Al offers adaptive solutions tailored to
geopolitical and climatic constraints. This paper investigates
how these technologies can optimize road design, enhance
safety and durability, and improve accessibility, particularly in
underdeveloped rural areas. The compounding effects of
climate change and geopolitical restrictions necessitate
adaptive, data-driven solutions to prevent infrastructure
collapse.

II. LITERATURE REVIEW

Smart Roads: Smart road technologies, integrating artificial
intelligence (AI) and Internet of Things (IoT) systems, have
revolutionized transportation globally. In Lebanon, post-war
reconstruction utilized Unmanned Aerial Vehicle (UAV)
photogrammetry to reduce surveying costs by 45% (UNDP,
2022), offering a cost-effective model for Palestine’s
resource-constrained environment. However, the need for
skilled operators may limit its immediate applicability.
Barcelona’s Al-driven adaptive traffic light management
reduced urban congestion by 20% and emissions by 15%
(Fernandez et al., 2020), a potential solution for Ramallah’s
120% road capacity issue during peak hours (World Bank,
2023). Yet, its high initial costs necessitate adaptation, such
as open-source Al algorithms. In Singapore, predictive
traffic modeling using Al decreased congestion by 25% (Ng
et al., 2022), suggesting a scalable approach for Palestine’s
urban centers. South Korea’s solar-powered smart
pavements, which charge electric buses during travel (Kim
et al., 2021, Energy Reports), align with Palestine’s
abundant solar potential but require significant investment.
Similarly, the Netherlands’ glow-in-the-dark road markings
reduced energy consumption by 10% (Van der Waal et al.,
2019), offering a low-maintenance solution for rural
Palestinian roads with limited lighting infrastructure.

Geospatial Analysis: Geospatial analysis is critical for
infrastructure planning in topographically complex and
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geopolitically constrained regions like Palestine. UNOSAT’s
satellite imagery (1.5m resolution) provides flood hazard
maps essential for identifying vulnerable zones like Wadi
Qelt (UNOSAT, 2023). However, its resolution may miss
small-scale rural features, necessitating UAV-based
photogrammetry, as demonstrated in Nepal and Peru, where
LiDAR achieved 20% higher elevation accuracy than
satellite imagery (Zhang et al., 2021). In Jordan, geospatial
analysis using GIS and machine learning improved rural
road accessibility by 30% (Al-Sharif & Pradhan, 2020), a
model adaptable to Palestine’s rural villages despite Area C
permit delays (UNOCHA, 2023). Machine learning models
trained on historical urban expansion data, as used globally,
can forecast Palestine’s urban growth, projected to reach
78% by 2040 (PCBS, 2023). However, data accessibility
remains a challenge, requiring partnerships with
international agencies like UN-Habitat to supplement local
datasets.

Climate Resilience: Climate-resilient Road design is critical
for regions like Palestine, where flash floods and extreme
heat threaten infrastructure. Morocco’s elevation-adjusted
roads reduced flood damage by 42% in semi-arid regions
(Al-Haddad, 2021), offering a model for Palestine’s Wadi
Qelt valley, prone to flash floods (UNOSAT, 2023).
Similarly, Bangladesh’s raised embankment roads with
adaptive drainage systems reduced flood-related closures by
60% (Rahman et al., 2022), though their higher initial costs
may challenge Palestine’s budget constraints but Ramallah’s
deteriorating sewage infrastructure exacerbates flood risks,
underscoring the need for permeable pavements. In Oman,
permeable pavements mitigated flash flood impacts by 35%
(Al-Rawahi & Said, 2022), aligning with Palestine’s semi-
arid climate and IPCC projections of increased precipitation
variability (IPCC, 2022). These strategies must be adapted to
Palestine’s geopolitical constraints, such as Area C permit
delays, by prioritizing non-invasive designs like permeable
surfaces over large-scale earthworks.

Cost-Effectiveness: Cost-effective and sustainable materials
are essential for Palestine’s resource-constrained
infrastructure. Jordan’s use of low-cost IoT sensors
increased rural road accessibility by 35% (Al-Haddad,
2021), a scalable model for Palestine’s rural connectivity
challenges. India’s plastic-waste modified asphalt, used in
over 100,000 km of roads, reduced maintenance costs by
40% and addressed waste accumulation (Kumar & Garg,
2022), aligning with Palestine’s growing plastic waste
problem. In Egypt, recycled concrete aggregates lowered
road construction costs by 25% (Hassan & El-Maaty, 2021),
suggesting a viable approach for Palestine’s urban roads.
Polymer-modified asphalts, tested in Saudi Arabia and
Arizona, extended road lifespans by 25% under extreme heat
(Al-Qadi et al., 2020, Road Materials and Pavement
Design). Crete’s olive oil bio-bitumen blends reduced
cracking by 30% (Papadakis et al., 2023), leveraging agro-
industrial byproducts abundant in Palestine. Conversely,
graphene-enhanced bitumen, achieving 70% higher
durability in UAE trials (2023), is cost-prohibitive for large-

scale adoption but warrants pilot testing in high-traffic areas
like Ramallah.

Synthesis and Research Gaps: The reviewed literature
demonstrates the transformative potential of smart road
technologies, geospatial analysis, climate-resilient designs,
and sustainable materials. Global examples, from Lebanon’s
cost-effective UAV photogrammetry to India’s plastic-waste
asphalt, offer models for improving efficiency and
durability. However, their application in conflict-affected
regions like Palestine, with its topographic complexity, Area
C restrictions, and limited resources, remains underexplored.
Few studies address the integration of Al and geospatial
tools for road planning under geopolitical constraints, and
local materials like olive oil residues are underutilized
despite their availability. Scalable sensor networks for rural
areas are also lacking, with most research focused on urban
settings. This study addresses these gaps by proposing an
Al-driven, geospatial-informed approach tailored to
Palestine’s unique challenges, leveraging local resources and
international collaboration to enhance accessibility and
resilience.

Material Science: Pavement studies in arid regions like
Saudi Arabia and Arizona suggest that polymer-modified
asphalts and reflective coatings can significantly extend road
lifespan under extreme temperatures. Trials in Crete (2023)
showed olive oil bio-bitumen blends reduced cracking by
30% in Mediterranean climates, aligning with Palestine’s
agro-industrial byproducts. These insights guide Al-based
material selection models tailored to Palestine’s climate.
Recent findings from UAE trials (2023) show that graphene-
enhanced bitumen improved road durability by 70% under
extreme heat. While costly, small-scale trials in Ramallah
could provide feasibility data for future implementation.

[II. METHODOLOGY

Data Fusion:

e Satellite imagery (UNOSAT) and IPCC
precipitation projections were overlaid using QGIS
to identify flood-prone zones. UNOSAT imagery
(1.5m resolution, updated quarterly) combined with
IPCC RCP4.5/RCP8.5 scenarios project 2050
precipitation extremes; crowdsourced data
via RoadWatch app validated congestion patterns
with 85% user-reported accuracy.

e Added use of OpenStreetMap and crowdsourced
mobile apps for near real-time updates on road
condition and congestion patterns.

e Climate projections from IPCC reports. Integration
of climate change scenarios (RCP4.5 and RCP8.5)
to assess long-term resilience of proposed
infrastructure.
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e  Urban growth data from the Palestinian Central
Bureau of Statistics. Crowdsourced data from
mobile apps and community feedback were
prioritized to ground-truth Al predictions, ensuring
cultural and geopolitical relevance.

Al Models:

1. Road Alignment: A Convolutional Neural
Network (CNN) is used to analyze elevation, soil
stability, and historical flood data to suggest
optimized, climate-resilient road paths. CNNs
outperformed Random Forests in terrain analysis
(accuracy: 92% vs. 85%) due to their spatial pattern
recognition capabilities. CNNs excel in spatial
pattern recognition (e.g., elevation gradients), while
RL’s dynamic adaptation suits traffic variability.
CNN: 5 layers (3 convolutional, ReLU activation, 2
dense); RL: PPO algorithm, reward = — (wait time
+ 0.5xemissions).

2. Reinforcement Learning (RL) was explored as an
emerging technique to dynamically adjust traffic
signals based on live sensor input. RL models
outperformed static systems by reducing average
intersection wait times by 35%.

3. Material Selection: Multi-Criteria Decision
Analysis (MCDA) is deployed using parameters
such as cost, durability, heat resistance, carbon
emissions and layer thickness optimized for load
distribution to identify ideal paving materials.

4. Traffic Flow Modeling: Agent-based simulations
map traffic between urban and rural areas like
Ramallah, modeling user behavior, congestion
hotspots, and route efficiency. RL model trained on
6 months of Ramallah traffic data (10,000+
simulations) reduced intersection delays by 35%
with a 15ms response time.

5. Transfer Learning is proposed for CNNs to adapt
pretrained models from arid environments like
Jordan or Morocco to Palestine’s unique
geophysical context, reducing training time and
data dependency.

6. Sensor Networks: A 50-node network of low-
power loT sensors with Global System for Mobile
Communications (GSM) connectivity monitors
structural integrity, water levels, and traffic data in
real-time. GSM coverage gaps in rural areas
necessitate hybrid LoRa-GSM networks for
uninterrupted data transmission.

Table 1: AI Models Efficiency Comparison

Al Accurac Training Hardware
Model ¥ Time Requirements
CNN 92% 48 hours NVIDIA V100 GPU
RL 88% 72 hours Cloud cluster (AWS)

Above table provides performance metrics of Al models
used for road design optimization. CNNs outperformed
Random Forests in terrain analysis, while Reinforcement
Learning (RL) reduced intersection delays by 35% in
Ramallah. AI performance metrics were interpreted by
human analysts to align with Palestine’s infrastructure goals.
For example, the 35% reduction in intersection delays (RL
model) required manual calibration to prioritize pedestrian
safety.

Figure 1:  Methodology Workflow Chart
Methodology Workflow Chart
Data Fusion Al Modeling Implementation
CNN 2
i\%% (Road Alignment) kon;o ©
Satellite IPCC RL \
Imagery Reports (Traffic Lights)
(UNOSAT)
MCDA

(Materials)

Crowdsourcing
(Mobile App)

“Crowdsourced data validates Al predictions.” a

“Transfer learning from Jordan/Morocco models.

k fer | ing fi dan/ dels.” @'-3
Iv. CASE STUDY: APPLICATION IN

PALESTINE

Region: Focus on Ramallah and neighboring rural villages.

Geospatial Analysis: Al mapping identified Wadi Qelt as a
high-risk flood zone. The recommendation includes elevated
roadbeds and enhanced drainage infrastructure to mitigate
flood risks.
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Figure 2: AI-Optimized vs. Traditional Road Alignment in
Wadi Qelt

Figure 1 gives comparison of Al-optimized (blue) and
traditional (red) road alignments in Wadi Qelt, Palestine.
The Al model prioritized elevation-adjusted paths to
mitigate flood risks, reducing flood depths from 1.2m to
0.3m during 100-year storm simulations (HEC-RAS).

Material Selection: Locally sourced limestone aggregates
were blended with polymer modifiers to withstand high
temperatures and frequent load cycles, reducing maintenance
costs by 20%. Additional trials used a hybrid of bio-bitumen
and polymer modifiers from olive oil residues—an abundant
local by-product—reducing CO: emissions by up to 40%
compared to standard asphalt. Polymer-modified limestone
tested in An-Najah University labs (50MPa strength) and a
500m field trial in Ramallah (20% cost reduction).

Traffic Model: Al-driven simulations indicated that
introducing optimized roundabouts in rural junctions
reduced peak-hour congestion by 30%, improving average
travel time. Hydraulic modeling (HEC-RAS) showed Al-
proposed drainage lowered Wadi Qelt flood depths from
1.2m to 0.3m during 100-year storms. Expanded the model
using MAT Sim for agent-based simulation, with layered
socio-economic data to simulate access disparities across
income groups. Initial findings suggest a 25% improvement
in rural school access under the optimized routing network.

Sensor Deployment: A proposed network of 50 IoT nodes
will continuously monitor stress, vibrations, and
waterlogging. Data is transmitted to a centralized dashboard
for predictive maintenance. The sensor network now
includes Al-based fault prediction algorithms that achieved
90% accuracy in forecasting structural failures one week in
advance, enabling timely interventions.

Figure 3: IoT Sensor Network Deployment for Predictive
Maintenance

Figure 1: Al-Optimized vs. Traditional Road Alignment in Wadi Qelt
—
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Figure 2 provides details of proposed 50-node IoT sensor
network monitoring stress, vibrations, and waterlogging in
Ramallah’s roads. Al-based fault prediction achieved 90%
accuracy in forecasting structural failures one week in
advance.

Table 2: Enhanced Material Performance Metrics for Road

Construction
Material Cost Hea't Lifespan CO? .
Type ($/ton) Resistance (years) Emissions ||Notes
(°C) (kg/ton)
Local Ifiaf;:hne
Limestone +||85 65 18 230 °
Ramallah
PM .
pilot
Imported Standard,
porte 110 |58 12 315 non-climate-
Asphalt o
resilient
Plastic Tested in
‘Waste- India;
Modified 9% 70 20 180 suggested
Asphalt for pilot
Graphene- legfh _rmanc
Enhanced  [[200  {{90 30 250 pertormance,
Bitumen expensive
option

This table gives comparative analysis of sustainable paving
materials tested for Palestine's climate-resilient roads.
Polymer-modified limestone (S0MPa compressive strength)
demonstrated a 20% reduction in maintenance costs during
Ramallah pilot tests, while plastic-waste asphalt offered
optimal cost-durability balance.

V. DISCUSSION

Feasibility: A cost-benefit analysis estimates that while
initial costs reach $2 million/km, the long-term savings from
reduced maintenance and higher durability make the project
economically viable within 10 years. Initial investment
$1.2M/km (materials), $0.5M/km (sensors), $0.3M/km (AI
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training). ROI reaches 200% by Year 15 due to 40% lower
maintenance

Risk Management: Proposed implementation of digital
twins for critical road sections to simulate stress events like
earthquakes or flash floods, enhancing preparedness.

Challenges: Data scarcity was a major hurdle. Solutions
include crowdsourcing road condition data via mobile apps
and collaborating with UN-Habitat and local universities.

Policy Implications: The study advocates forming a
national Al Infrastructure Task Force and encourages cross-
border data and technology sharing with Jordan and Israel
for regional stability. Suggest establishing a Palestinian
Smart Infrastructure Authority (PSIA) to regulate, monitor,
and expand Al-based infrastructure deployment, ensuring
policy continuity.

Ethical Considerations: Special attention was given to
ensure equitable access, especially for marginalized
communities. Land use strategies aimed to avoid displacing
residents and respect traditional land ownership. Geospatial
data biases (e.g., underrepresentation of rural areas) were
mitigated by stratified crowdsourcing and manual validation
by local engineers.

Socio-Economic Impact: Increased road connectivity from
Al-optimized design is expected to reduce rural travel time
to healthcare centers by 40%, improving emergency
response and maternal health access.

VL CONCLUSION

This study demonstrates the transformative potential of
integrating artificial intelligence (AI) and geospatial
technologies to develop climate-resilient and accessible
transportation networks in Palestine. The Ramallah case
study achieved a 30% reduction in peak-hour congestion
through Al-optimized roundabouts and a 20% decrease in
maintenance costs using locally sourced, polymer-modified
limestone, showcasing the efficacy of data-driven road
design and sustainable materials. By addressing Palestine’s
unique topographic, climatic, and geopolitical challenges—
such as Wadi Qelt’s flood risks and Area C permit delays—
the proposed approach offers a pioneering framework for
smart infrastructure in conflict-affected regions.

Despite these achievements, limitations such as data
scarcity, high initial costs (e.g., $2 million/km for smart
roads), and restricted access to advanced tools like LIDAR
highlight the need for adaptive strategies. Building on these
findings, pilot projects in Ramallah should be scaled through
partnerships with international organizations like UNDP and
the World Bank, leveraging climate finance mechanisms
such as the Green Climate Fund. Training programs for 50+
local engineers, supported by institutions like An-Najah

University, will build capacity for Al and geospatial
applications. The establishment of a Palestinian Smart
Infrastructure Authority (PSIA) can ensure policy continuity
and equitable access, particularly for rural communities,
reducing travel times to healthcare by 40%.

This research not only enhances Palestine’s transportation
resilience but also provides a replicable model for other
resource-constrained regions. By fostering international
collaboration and local innovation, Palestine can pave the
way for sustainable, inclusive infrastructure development
within the next decade. This research demonstrates how Al
can augment—not replace—human ingenuity in conflict-
affected regions. Future work will focus on training
Palestinian engineers in Al tools while preserving traditional
planning wisdom, ensuring technology serves societal needs
without compromising ethical values. Deploying online
learning for RL models to adapt to real-time traffic shifts
and climate anomalies.

REFERENCES

[11 Al-Haddad, K. (2021). Al in Middle Eastern
infrastructure. Journal of Transport Engineering,

[2]1 Al-Qadi, I., Elseifi, M., & Carpenter, S. (2020).
Performance of polymer-modified asphalt in extreme
climates. Road Materials and Pavement Design

[3] Al-Rawahi, N., & Said, A. (2022). Permeable
pavements for flash flood mitigation in arid zones:
Evidence from Oman. Water Resources Management.

[4] Al-Sharif, A., & Pradhan, B. (2020). GIS-based
machine learning for rural accessibility optimization in
arid regions. Journal of Transport Geography

[5] Fernandez, A., Garcia, M., & Lopez, R. (2020).
Adaptive traffic light control using reinforcement
learning: A case study in Barcelona. Transportation
Research Part C: Emerging Technologies,

[6] Hassan, M., & El-Maaty, D. (2021). Recycled concrete
aggregates for cost-effective road construction in
Egypt. Construction and Building Materials.

[71 IPCC. (2022). Climate resilience in arid regions.
Intergovernmental Panel on Climate Change.

[8] Kim, S., Lee, J., & Park, H. (2021). Solar-powered
smart pavement for wireless electric vehicle
charging. Energy Reports

[9] Kumar, R., & Garg, A. (2022). Plastic-waste modified
asphalt: A nationwide solution for India’s road
infrastructure. Waste Management

[10] Ng, K. S., Tan, W. C., & Lim, H. (2022). Al-based
predictive traffic modeling for urban congestion
reduction. Transportation Research Part A: Policy and
Practice

[11] Palestinian Central Bureau of Statistics (PCBS).
(2023). Urban growth projections for Palestine,
2020-2040.

167



[12] Papadakis, G., Tsiatas, G., & Manos, B. (2023). Olive
oil bio-bitumen blends for sustainable road construction:
A Mediterranean case study. Journal of Cleaner
Production

[13] Rahman, A., Ahmed, S., & Haque, M. (2022). Flood-
resilient infrastructure planning in South Asia. Journal
of Environmental Management

[14] United Nations Development Programme (UNDP).
(2022). Post-war reconstruction in Lebanon: Cost-
effective surveying with UAV photogrammetry. UNDP
Beirut

[15] UNOCHA. (2023). Barriers to infrastructure in
Area C, West Bank. United Nations Office for the
Coordination of Humanitarian Affairs.

[16] Van der Waal, J., De Vries, S., & Van den Berg, A.
(2019). Photoluminescent road markings for energy-
efficient street lighting: A pilot study in the
Netherlands. Sustainable Cities and Society

[17] World Bank. (2023). Al and infrastructure in conflict
zones. World Bank Group

[18] Zhang, L., Wang, Y., & Chen, X. (2021). High-
precision LiDAR mapping for rural road planning in
mountainous regions. International Journal of
Geospatial Engineering

[19] Hassan Awadat.S. (2024). Enhanced Asphalt Mixture
Design for Sustainable Pavements. Wadi Alshatti
University Journal of Pure and Applied Sciences.

[20] Hassan Awadat.S. (2024). Effect of polymer
modification bitumen on performance of flexible
pavement in hot arid area in Libya. Wadi Alshatti
University Journal of Pure and Applied Sciences / Vol.
I No. 1 (2023).

168



	FrontMatter.pdf (p.1-7)
	CPRegularPaper.pdf (p.8)
	submission_3.pdf (p.9-14)
	submission_7.pdf (p.15-21)
	submission_10.pdf (p.22-29)
	submission_11.pdf (p.30-41)
	submission_13.pdf (p.42-44)
	submission_17.pdf (p.45-52)
	submission_19.pdf (p.53-59)
	submission_21.pdf (p.60-65)
	submission_24.pdf (p.66-72)
	submission_32.pdf (p.73-83)
	submission_33.pdf (p.84-89)
	submission_34.pdf (p.90-95)
	submission_35.pdf (p.96-103)
	submission_36.pdf (p.104-111)
	submission_38.pdf (p.112-116)
	submission_39.pdf (p.117-127)
	submission_41.pdf (p.128-130)
	I. INTRODUCTION
	II. Mechanisms of Biofouling in Gaza
	A. Microbial Colonization
	B. EPS Synthesis

	C. Nutrient Dynamics
	A. Health and Economic Impacts

	IV.   Mitigation Strategies
	A. Biological Pretreatment
	B. Advanced Oxidation
	C. Emerging Technologies
	D. Policy and Infrastructure
	E. Systemic Challenges

	Key Considerations
	References

	submission_49.pdf (p.131-140)
	submission_52.pdf (p.141-149)
	I. INTRODUCTION
	II. Geological setting
	A. Stratigraphy
	B. Topography and Hydrology

	III. GEOTECHNICAL ANALYSIS
	A.  Site Geotechnics
	B. Field and Laboratory Tests
	1. Trial Bits
	2. Boreholes
	3. Analysis of Tests Results

	IV. DISCUSSION
	V. GENERAL REMARKS
	VI. APPENDICES
	VII. Acknowledgment
	VIII. References

	submission_56.pdf (p.150-158)
	submission_58.pdf (p.159-163)
	submission_63.pdf (p.164-169)
	submission_64.pdf (p.170-174)
	submission_65.pdf (p.175-181)
	submission_67.pdf (p.182-190)
	I. INTRODUCTION
	II.  Literature Review
	A. International Legal Approaches to Ethical Hacking

	III. Methodology
	A. Dataset Description
	B. Study Population and Sample Size
	C. Data Collection Tools
	D. Data Analysis
	E. Ethical Considerations
	F. Study Limitation

	IV. Result
	A. Survey Results
	B. Interview Findings

	V. Discussion
	1) Comparison with International Frameworks

	VI. Conclusion
	References

	submission_68.pdf (p.191-197)
	submission_70.pdf (p.198-203)
	submission_72.pdf (p.204-211)
	Introduction
	Paper Organization, Notations, and Symbols

	System and Channel Models
	Multiple RISs-Assisted G2A Channel
	RIS Selection Strategy
	A2G Channel

	Performance Analysis
	Outage Probability
	Average Symbol Error Probability

	Optimization
	Optimal transmit power
	Optimal UAV's location

	Numerical Results
	Conclusion
	References

	submission_74.pdf (p.212-217)
	submission_75.pdf (p.218-226)
	submission_77.pdf (p.227-238)
	submission_78.pdf (p.239-245)
	submission_79.pdf (p.246-251)
	submission_83.pdf (p.252-258)
	submission_84.pdf (p.259-268)
	submission_85.pdf (p.269-274)
	submission_86.pdf (p.275-284)
	submission_87.pdf (p.285-294)
	submission_88.pdf (p.295-303)
	submission_89.pdf (p.304-312)
	submission_91.pdf (p.313-316)
	submission_92.pdf (p.317-321)
	submission_93.pdf (p.322-327)
	submission_95.pdf (p.328-331)
	submission_98.pdf (p.332-345)
	submission_99.pdf (p.346-352)
	submission_102.pdf (p.353-358)
	submission_106.pdf (p.359-362)
	submission_107.pdf (p.363-369)
	submission_108.pdf (p.370-378)
	submission_109.pdf (p.379-389)
	submission_111.pdf (p.390-396)
	I. INTRODUCTION
	II. Literature Review
	A. Humanitarian Urbanism and Design
	B. Participatory Design and Post-Disaster Recovery
	C. Design Thinking in Humanitarian Contexts

	III. Design Thinking As a Methodology
	A. Empathize
	B. Define
	C. Ideate
	D. Prototype
	E. Test

	IV. Student’s Proposals and Themes
	A. Modular Emergency and Transitional Shelters
	B. Sustainable and Locally Sourced Materials
	D. Cultural Sensitivity and Identity Preservation
	E. Adaptive Reuse of Partially Destroyed Structures
	F. Sustainable Infrastructure

	V. Findings and Reflections
	VI. Conclusion
	Acknowledgment
	References

	submission_113.pdf (p.397-405)
	submission_116.pdf (p.406-411)
	submission_119.pdf (p.412-417)
	submission_121.pdf (p.418-422)
	submission_122.pdf (p.423-432)
	submission_123.pdf (p.433-441)
	I.INTRODUCTION 
	II.RESEARCH SIGNIFICANCE
	III.PROBLEM STATEMENT & RESEARCH QUESTION
	IV.AIMS AND OBJECTIVES
	V.LITERATURE REVIEW
	VI.METHODOLOGY 
	A. Site Conditions
	1)Environmental
	2)Historical and Socio-economic Background

	B.Site selection and initial proposed sheltering sce
	C.From Modular Unit Design to a Community:         
	D.Integrated Design Approach: Modularity, Participat
	E.Structural solutions and construction steps
	F.Plans and design features
	G.Master plan
	H.Design flexibility

	VII.CONCLUSION
	VIII.RECOMMENDATIONS
	IX.REFERENCES

	submission_126.pdf (p.442-450)
	submission_127.pdf (p.451-459)
	submission_128.pdf (p.460-466)
	submission_129.pdf (p.467-475)
	submission_135.pdf (p.476-481)
	I. INTRODUCTION
	II. Literature Review
	III. AI-Driven Smart Construction in Palestine
	A. Conception and Design
	B. Planning, Building Permits and Preconstruction
	C. Procurement, Construction and Post-Construction

	IV. Cases study: AI-Driven Digitalization in Al-Quds Housing Company
	V. Conclusion
	References

	submission_141.pdf (p.482-488)
	I. INTRODUCTION
	II. Literature review
	2.1. BCG Matrix in Real Estate Strategy
	2.2. ESG Principles in Real Estate Development
	2.3. Integrating ESG and Strategic Tools: Theoretical Perspectives
	2.4. Lack of ESG-BCG Integration in Palestinian Real Estate Practice
	2.5. Real Estate Decision-Making in Politically Fragile Markets

	III. Research Methodology
	3.1. Research Design and Approach
	3.2 Case Context: Real Estate in Palestine
	3.3 Data Sources and Collection
	3.4 Analytical Framework
	3.5 operational steps for integrating ESG into the BCG Matrix

	IV. Analysis and Discussion
	4.1 Overview of Projects Under Study
	4.2 BCG-Based Strategic Classification
	4.3 ESG Evaluation of Selected Projects
	4.4 Synthesis: ESG-BCG Hybrid Strategic Recommendations

	V. Conclusion and Recommendations
	5.1. Conclusion
	5.2 Recommendation

	VI. Limitations and Future Work
	References

	submission_142.pdf (p.489-498)
	submission_143.pdf (p.499-505)
	submission_148.pdf (p.506-512)
	submission_149.pdf (p.513-522)
	submission_151.pdf (p.523-531)
	submission_153.pdf (p.532-536)
	submission_154.pdf (p.537-543)
	Energy Innovative of Waste to Energy Enhancement in Palestine/Hebron Case Study
	Energy Innovative of Waste to Energy Enhancement in Palestine/Hebron Case Study 
	I.​INTRODUCTION 
	A.​Waste Composition 
	B. Waste Disposal Practices 

	II.​WASTE-TO-ENERGY TECHNOLOGIES 

	Energy Innovative of Waste to Energy Enhancement in Palestine/Hebron Case Study
	Energy Innovative of Waste to Energy Enhancement in Palestine/Hebron Case Study
	III.​PROPOSED SOLUTION FOR HEBRON 
	A.​Infrastructure Limitations 
	B.​High Operational Costs 
	D.​Public Perception and Opposition 

	V.​CONCLUSION 
	References 



	submission_156.pdf (p.544-553)
	submission_160.pdf (p.554-558)
	submission_161.pdf (p.559-563)
	submission_163.pdf (p.564-571)
	I. INTRODUCTION
	II. Literature Review
	III. Methodology
	A. Dataset
	B. GPT-4o-Based Preprocessing and Reclassification
	C. Spatio-Temporal Prediction Using ConvLSTM

	IV. Analysis and Results
	A.  GPT-4o-Based Preprocessing and Reclassification Results
	B. ConvLSTM  Spatio-Temporal Prediction Results

	V. Discussion and Comparison
	VI. Conclusion
	References

	submission_165.pdf (p.572-584)
	submission_167.pdf (p.585-594)
	submission_168.pdf (p.595-604)
	submission_169.pdf (p.605-611)
	submission_170.pdf (p.612-618)
	submission_171.pdf (p.619-635)
	submission_172.pdf (p.636-648)
	AbstractsReporstProjects.pdf (p.649-713)

