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Abstract
Zimbabwe’s industrial transformation under the Fourth Industrial Revolution requires reliable, real-time data systems that support efficient resource governance, environmental sustainability, and evidence-based socioeconomic planning. However, critical natural systems such as wetlands remain outside structured digital monitoring infrastructure, despite their direct influence on water security, agriculture, urban resilience, and national development outcomes. Current monitoring practices are largely manual, delayed, and fragmented, limiting the ability of institutions to respond proactively to environmental risks.

This paper presents WetLens, a prototype intelligent infrastructure system that integrates Internet of Things sensor networks with artificial intelligence to enable real-time environmental monitoring of wetlands. The system uses distributed sensor probes to capture water quality indicators and detect pollution-related changes within wetland environments. These signals are transmitted to a centralized real-time dashboard, where data is continuously visualized and processed.

An AI-driven analytics layer is applied to identify anomalies, detect emerging pollution patterns, and generate early warning insights to support timely intervention and decision-making. By converting raw environmental sensor data into structured intelligence, WetLens enables continuous monitoring that supports researchers, policymakers, and planning authorities.

Developed collaboratively by students from the University of Zimbabwe and Midlands State University, this prototype demonstrates how 4IR technologies such as IoT systems, artificial intelligence, and real-time data infrastructure can be applied to strengthen environmental governance. The system contributes to Zimbabwe’s industrial transformation agenda by showcasing a scalable model for data-enabled resource monitoring that supports smart, responsive, and evidence-based decision-making.




