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Introduction
Climate change is intensifying hydrologic variability, exacerbating flood risks, water scarcity, and urban heat stress. However, adaptation efforts remain fragmented, reactive, and underfunded. This paper introduces the Digital Twin Economy, a groundbreaking model that integrates real-time hydrological data, predictive analytics, and economic incentives to scale blue-green infrastructure (BGI) and empower communities as active climate stewards.

Objectives
This study aims to develop a data-driven economic model that quantifies the cost-benefit impacts of community-led climate adaptation, demonstrating how digital twins and IoT sensor networks can optimize urban stormwater management, flood prevention, and ecosystem restoration. It establishes a new economic framework that compensates communities for proactive environmental stewardship, linking climate action to urban health, economic resilience, and social well-being.

Methodology
The Urban Hydrologics Digital Twin creates a real-time, data-driven replica of tropical watersheds, integrating IoT sensor networks, Earth Observation data, and high-resolution hydrological models to monitor flood risk, water quality, and stormwater infrastructure performance. AI-driven flood forecasting and real-time hydrologic modelling provide recommendations to optimize urban water management, while an economic valuation framework quantifies direct and indirect benefits, including flood damage reduction, improved air quality, urban cooling, and increased property values. Additionally, climate stewardship efforts such as rain garden maintenance, reforestation efforts, grey to blue-green drainage retrofits, and waterway restoration are monetized, transforming environmental stewardship, climate action, and volunteer work into a new economic driver for climate resilience.

Findings
Pilot implementations in tropical island cities and flood-prone watersheds demonstrate that integrating community-driven adaptation into local economic systems generates financial savings through avoided flood damages, lower healthcare costs, and reduced infrastructure maintenance. It improves urban liveability by enhancing cooling, air quality, and ecosystem services, while also providing a scalable governance framework that aligns municipalities, real estate developers, insurers, and climate investors toward scaling nature-based solutions as critical national security infrastructure.

Significance of the work for policy and practice
By embedding nature-based adaptation into economic systems, this model presents a scalable, investment-ready framework for urban climate finance, aligning public-private partnerships, green bonds, and insurance incentives with local adaptation efforts. It advances smart city transformation, shifting from passive climate response to regenerative, self-sustaining urban systems. Furthermore, it strengthens community resilience and health, supporting the creation of Blue Zones, where climate adaptation directly improves longevity, well-being, and economic stability.

This paper explores how the "Blue-Green Data Economy of the Future" bridges climate resilience, smart water management, and economic adaptation, demonstrating how watershed communities, tropical islands and cities can become hubs of innovation for 21st-century climate resilience.





