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ABSTRACT: Effective management of river systems is a fundamental cornerstone of modern societal safety and 

environmental sustainability. However, this stability is under threat from rapid, unplanned urbanization and climate 

variability, which create volatile water logistics. The problem is exacerbated by unmonitored encroachment on legally 

defined river setbacks, which alters hydraulic flow and increases flood vulnerability. This project proposes an "Integral 

Monitoring Technique"—a technology-driven solution that fuses two data streams: in-situ IoT sensors for water level 

monitoring (level, flow, and quality) and advanced geospatial analysis (GIS) for monitoring river setback integrity. By 

integrating these sources, the system provides a unified dashboard for predictive flood mitigation and sustainable 

resource management, offering a scalable blueprint for resilient cities. 
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I. INTRODUCTION 

 

Rivers are the lifelines of human civilization, yet they pose significant natural hazards like floods, which are 

intensifying due to urbanization and climate change. This project focuses on two interconnected components: "Water 

Logistics" (monitoring flow, level, and quality) and "River Setbacks" (protected riparian buffer zones). Historically, 

monitoring has been fragmented; hydraulic logistics are tracked at discrete gauging stations, while setbacks are 

managed through periodic, manual land surveys. This disjointed approach creates a blind spot where authorities cannot 

see how sudden encroachments impact downstream flow dynamics. To address this, the project proposes an integral 

monitoring technique leveraging IoT sensors and national geospatial platforms to move from reactive management to 

proactive, data-driven safety. 

 

II. LITERATURE SURVEY 

 

2.1 Integration of Data and Spatial Visualization Perera, A. T. D., & Weerakoon, S. B. (2021) established a 

framework for integrating IoT sensor data with a GIS dashboard for river basin management. Their study demonstrated 

that visualising water levels from sensors on a GIS map allows managers to identify which communities and 

infrastructure are at immediate risk, which is critical for effective disaster response. 

 
2.2 Monitoring Riverbank Encroachment Patel, R., Sharma, D., & Joshi, P. K. (2020) used multi-temporal satellite 

imagery (Landsat and Sentinel-2) to map riverbank encroachment. Their research on the Yamuna River revealed that 

setback areas had decreased by 40% due to illegal construction, proving that GIS is a powerful tool for providing 

evidence for policy enforcement. 

 
2.3 High-Resolution Setback Assessment Kumar, S., & Gupta, M. (2023) explored the use of UAVs (drones) for 

ultra-high-resolution mapping. They found that UAV imagery processed into a Digital Surface Model can identify 

small-scale violations as tiny as 1-2 square meters, offering a vital tool for regulatory verification. 
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III. PROBLEM STATEMENT AND OBJECTIVE 

 

3.1 Fragmented Monitoring Gaps Existing systems are largely fragmented and reactive. Data on water logistics and 

land-use setbacks are stored in "silos" and not correlated, preventing authorities from seeing the cumulative impact of 

encroachments. 

 

3.2 Lack of Continuous Spatial Data Setback monitoring currently relies on infrequent manual surveys. By the time 

an illegal encroachment is officially identified, the structure is often complete, and the hydrological impact is already 

being felt. 

 

3.3 Exact Problem Statement "The current, fragmented approach to monitoring water logistics and river setbacks 

creates a critical information gap that prevents proactive governance... leading directly to increased societal 

vulnerability to floods and the irreversible loss of riverine ecosystems". 

 

OBJECTIVES 

1. To design a unified architecture integrating IoT sensor networks with a central GIS database. 

2. To develop a low-cost, solar-powered IoT sensor node for continuous water level monitoring. 

3. To leverage national geospatial portals (Bhuvan and Bhoonidhi) for accurate setback mapping and historical 

analysis. 

4. To build a web-based, interactive GIS dashboard for visualising both sensor and spatial data. 

 

IV. METHODOLOGY 

 

The proposed system uses a Three-Tier Framework to fuse hydraulic and land-use data: 

● Layer 1: Data Acquisition: Uses in-situ IoT nodes (ultrasonic/turbidity sensors) and high-resolution remote 

sensing data sourced from ISRO's digital archives. 

● Layer 2: Data Transmission: Employs GPRS/4G for urban cell coverage to transmit data to a central cloud server. 

● Layer 3: Processing & Visualization: A cloud-based backend processes the data, which is then visualised on a 

central web dashboard built using QGIS integrated with Indian geospatial layers. 

 

V. PROPOSED SYSTEM ARCHITECTURE 

 

Hardware Core: 

● Microcontroller: ESP32 for low-power Wi-Fi communication. 

● Sensors: JSN-SR04T (Waterproof Ultrasonic) for water level monitoring and high-sensitivity turbidity sensors. 

● Power: 5W Solar Panel with LiPo battery for off-grid sustainability. 

 

Software Core: 

● QGIS v3.44: Primary GIS tool used for digitising legal setbacks and performing flood inundation simulations. 

● Bhuvan (ISRO): Utilized for accessing the Geo-Platform of India, providing high-resolution LULC (Land Use 

Land Cover) maps and thematic layers for setback identification. 

● Bhoonidhi (NRSC/ISRO): Used as the open data archive to browse and download high-resolution satellite datasets 

(ResourceSat/CartoSat) for temporal monitoring of riverbanks. 

● Blynk IoT Cloud: Provides the "Common Operational Picture" with data gauges and map widgets for remote 

monitoring. 
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Fig. Work area / Riparian zone selected for Project (Ulhas River) 

 

VI. PRACTICAL IMPLICATIONS 

 

● Enhanced Early Warning: Provides a "lead-time advantage" by sending notifications 3–4 hours before manual 

methods would detect a surge. 

● Empirical Policy Evidence: Offers verifiable spatial data to help authorities enforce setback regulations and 

identify illegal structures. 

● Urban Infrastructure Planning: Helps planners identify high-risk zones where population density and flood 

vulnerability intersect. 

● Cost-Effectiveness: Uses open-source tools (QGIS, Arduino) and low-cost hardware to make the system accessible 

for wide deployment. 

 

VII. EXPECTED OUTCOME 

 

The system will bridge the existing information gap by providing a unified tool for river management. By correlating 

water levels with encroachment maps derived from Bhuvan and Bhoonidhi, it will allow authorities to move from 

reactive disaster management to proactive mitigation, ensuring long-term societal safety and environmental 

sustainability. 
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