
Department of Geospatial Science and Technology, Delhi Technological University

Resilient India through Climate-Integrated Policy

By 

Prof K C Tiwari
Department of Geospatial Science and Technology 

Delhi Technological University



Department of Geospatial Science and Technology, Delhi Technological University

Need for Climate-Integrated Policy

• India among top disaster-prone nations.

• Climate risks affecting water, food, energy, health, infrastructure.

• Policies must integrate climate considerations across all sectors.

• Emphasis on proactive rather than reactive governance.

India’s Climate Risk Profile

• Rising temperatures (projected +2–4°C by 

2100).

• Increased frequency of floods, droughts, 

cyclones, glacial lake outburst floods (GLOFs).

• Rising sea level along eastern and western 

coasts.

• Himalayan vulnerability and monsoon variability.

Socioeconomic Vulnerabilities

• High population density in risk zones (coasts, 

floodplains, Himalayas).

• Agriculture-dependent rural economy.

• Informal labour and inadequate social protection.

• Urbanization stress, slums, infrastructure 

deficits.

Current Policy Landscape

• National Action Plan on Climate Change (NAPCC).

• State Action Plans (SAPCCs).

• National Disaster Management Plan.

• National Water Policy, Forest Policy, Energy Mission, 

Smart Cities Mission.

• Strengths: multi-sector coverage, national-level 

commitment.
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Gaps in Existing Approaches

• Fragmented sectoral policies, weak convergence.

• Inadequate climate data integration.

• Slow adoption at grassroots levels.

• Limited financing for adaptation.

• Need for stronger monitoring systems and 

institutional cohesion

Concept of Climate Integration
• Integrating climate risks and opportunities 

into policy, planning, investment, and 

governance.

• Shift from climate-specific projects → 

climate-smart development.

• Holistic approach combining mitigation, 

adaptation, resilience.

Principles of Climate-Informed Governance

• Precautionary principle.

• Sustainability & intergenerational equity.

• Participation & inclusiveness.

• Transparency and accountability.

• Decentralization and subsidiarity.

• Science- and evidence-based decision-making.

Mainstreaming Climate in National 
Development

• Climate-proofing Five-Year Plans, national 

missions.

• Cross-ministerial climate desks.

• Climate considerations in project appraisal & EIA.

• Integration into transport, rural development, 

health, education, housing.
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Cross-Sectoral Convergence Framework
• Coordination between ministries: Environment, 

Agriculture, Water, Housing, Energy, Health.

• Multi-hazard and multi-sector planning.

• River basin and landscape-level planning.

• Institutional mechanisms for inter-sectoral dialogue.

Climate-Resilient Infrastructure Policy
• Infrastructure risk assessments using future climate 

scenarios.

• Standards for roads, bridges, coastal structures, buildings.

• Use of green materials and low-carbon construction.

• Integration of LiDAR, satellite data, GIS for climate hazard 

mapping

Climate-Responsive Urban Planning

• Resilient master plans and zoning.

• Blue–green infrastructure (lakes, wetlands, parks).

• Urban heat island mitigation through design.

• Smart Cities: climate dashboards, real-time risk analytics.

• Urban mobility electrification and air quality improvements.

Ecosystem-Based Adaptation

• Using natural ecosystems to reduce risks.

• Forest restoration, mangrove regeneration, watershed 

management.

• EbA benefits: carbon sequestration, biodiversity, 

disaster mitigation.

• Integration into policies such as Green India Mission etc
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Community & Local Governance Integration
• Panchayats as climate action units.

• District climate cells.

• Climate-informed Gram Panchayat

Development Plans 

• Focus on tribal, coastal, hilly regions.

• Participatory vulnerability assessment tools.

Climate-Smart Agriculture
• Drought- and flood-resistant crops.

• Climate-informed advisories ex IMD and digital apps.

• Micro-irrigation, soil health cards, precision farming.

• Sustainable livestock management.

• Carbon farming and agroforestry.

Water Security & River Basin Management

• Integrated Water Resources Management (IWRM).

• River rejuvenation (Yamuna, Ganga, Narmada).

• Aquifer recharge and watershed development.

• Climate-resilient dams and hydropower.

• Urban water reuse and recycling.

Disaster Risk Reduction & Early Warning

• NDMA policies and Sendai Framework alignment.

• Multi-hazard early warning systems.

• Real-time flood forecasts with satellite AI, and IoT sensors.

• Community-based disaster preparedness.

• Strengthening NDRF, SDRF, and local units.
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Energy Transition & Renewable Integration
• National Solar Mission → large solar parks.

• Green hydrogen mission.

• Decentralized renewables for rural resilience.

• Grid modernization and storage solutions.

• Urgent transition for coal-dependent regions.

Nature-Based Solutions

• Mangroves, coral reefs, urban forests.

• Soil restoration, wetland conservation.

• Himalayan landscape restoration for GLOF mitigation.
• Carbon sinks through afforestation/restoration projects.

Technology, GIS & Digital Tools

• Earth observation systems for climate analytics.

• Digital twins for cities, rivers, forests.

• AI/ML for predictive modelling.

• Climate data platforms for policymakers.

• UAV-based monitoring of floods, landslides, pollution

Finance: Green Bonds & Climate Budgeting
• Green bonds for renewable energy/nature-based projects.

• Climate Budget Tagging 

• Blended finance, CSR alignment.

• Carbon credits, international climate financing 

• Need for climate-risk insurance.
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Private Sector & PPP Models
• PPP models for resilient infrastructure.

• Corporate climate risk disclosure 

• Industry decarbonization roadmaps.

• Incentives for low-carbon tech adoption.

Institutional Mechanisms
• Reforms in MoEFCC, NDMA, IMD for stronger climate-adaptation.

• National Climate Resilience Council.

• Inter-ministerial Climate Coordination Board.

• State Climate Missions & District Climate Officers.

Capacity Building & Skill Development

• Training for government officials on climate policy.

• Climate education in universities, IITs, NITs.

• Upskilling urban planners, engineers, administrators.

• Community awareness programmes.

• Climate fellowships and research grants.

Policy Instruments & Regulations

• Standards for resilient buildings, roads, water systems.

• Climate disclosure norms for industries.

• Carbon pricing and emissions regulations.

• Renewable purchase obligations.

• Green procurement guidelines for government.
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Monitoring, Evaluation & Climate Indicators
• National Climate Resilience Index

• City and state-level climate dashboards.

• Tracking adaptation outcomes.

• Remote sensing for monitoring forests, glaciers, agriculture

• Climate scorecards for ministries.

Case Studies

India

• Kerala flood resilience initiatives.

• Odisha cyclone preparedness model.

• Gujarat solar policy.

• Delhi heat action plan.

Global

• Netherlands flood management.

• Japan’s integrated Disaster Response  systems.

• Rwanda’s green growth strategy.
Roadmap for a Resilient India
• Short-term (0–5 yrs): data systems, early warning, 

capacity building.

• Medium-term (5–10 yrs): resilient cities, agriculture 

transitions.

• Long-term (10–20 yrs): net-zero infrastructure, large-

scale restoration.

• Focus on equity, sustainability, and climate justice.

Key Recommendations

• Strengthen inter-sectoral policy convergence.

• Increase climate adaptation finance.

• Leverage technology for risk-informed planning.

• Prioritize vulnerable regions (s)

• Foster community-led climate governance.
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Conclusions

• Climate resilience is both a necessity and opportunity.

• Integrated policy is essential for safeguarding India’s people, economy, and ecosystems.

• Call for coordinated participation from government, academia, industry, and communities.

• Vision: Resilient, sustainable, and future-ready India.
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