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Why Cities Need
Climate-Risk Intelligence

» (Cities face escalating climate extremes —
heatwaves, floods, pollution.

* Planning systems, zoning regulations, and
drainage networks are still based on
outdated baselines.

Key Impacts:
* Lack of real-time, high-resolution climate data
* Intensifying heatwaves & expanding heat islands
* Frequent urban floods & chronic waterlogging

*  Built-up expansion over natural drainage &
wetlands
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Next Gen Tools For
Climate-Ready Cities

The Solution Framework
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Combined Heat Hazard Index (HHI) = Bhubaneswar, 2025 A
March~May 2025 | Mean value from normalized LST, AST, WBT, and WBGT
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(1) Remote Sensing for Hazard Detection

lllustration showing flood hazard maps for Surat developed using satellite and hydrological modelling.

Historic Flood Occurrence in Surat A River Fload Inundation Zones — Surat A Projected Coastal Flood Inundation Map - Surat A
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10-year Sentinel-1 SAR analysis for flood Riverine Flooding using HEC RAS Coastal Flooding (Sea Level Rise &
Storm Surge Hazard)

dmpact



SO,

Parameter

(Sulfur Dioxide)

Causes:

Burning of fossil fuels,
Industrial emissions,
power plants, diesel

vehicles

Health Impacts:

Irritation to respiratory
system, cough,
bronchoconstriction,
and worsening of
asthma and chronic
lung diseases
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Sulfur Dioxide (SO,) Emission Levels in Bhubaneswar
Pre-Monsoon: March, April, May (2022-24)
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(Sulfur Dioxide)

Causes:

Burning of fossil fuels,
Industrial emissions,
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Health Impacts:

Irritation to respiratory
system, cough,
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and worsening of
asthma and chronic
lung diseases
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Sulfur Dioxide (SO,) Emission Levels in Bhubaneswar
Monsoon: June, July, August, September (2022-24)
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(Sulfur Dioxide)

Causes:

Burning of fossil fuels,
Industrial emissions,
power plants, diesel

vehicles

Health Impacts:

Irritation to respiratory
system, cough,
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and worsening of
asthma and chronic
lung diseases
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Sulfur Dioxide (SO,) Emission Levels in Bhubaneswar
Post-Monsoon: October, November (2022-24)
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Winter: December, January, February (2022-24)

Sulfur Dioxide (SO;) Emission Levels in Bhubaneswar
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lllustration showing identification of economic
vulnerable houses in Mozambique using GeoAl
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(2) GeoAl for Urban
Exposure & Vulnerability

* Al-driven extraction of buildings, roads,
drains, wetlands

* Impervious surface & land-cover
classification using RS + ML

* Encroachment and blocked drainage

detection

* Microzone hotspot clustering (heat,
flood, AQl)

* Urban expansion & wetland loss
analysis

e Builds risk layers essential for Climate
Digital Twin input

dmpact



(3) Hydrology &

Scenario | Scenario 2

1 1 1 100 mm rainfall for 2 hrs 200 mm rainfall for 2 hrs
Microclimate Modelling fal f fal f
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(4) Climate Digital Twins
for Scenario Planning

* Integrates hazards + exposure +
modelling + real-time loT

* Simulates city-wide scenarios:
heatwaves, floods, AQl surges

* Predicts infrastructure stress (roads,
drains, utilities)

e Supports real-time monitoring using
sensor fusion

* Enables “Grey vs Green vs Hybrid”
scenario comparison

* Helps policymakers select the most
effective interventions




=== The Tool Ecosystem

\

Our Digital Engine Room

GeoAl Climate Risk Engine

Al thot reads every roof, materiol ond hotspot

* Detects heat / fiood / AQI risks

* Prontizes vulnerable bulldings

* APl integrations « live field integrations with CPC8 and IMD

\

HECRAS + Urban Flood GIS Tool

Integrated nver~city flood intelligence

* Breach & inundation maps

* Frequency-based flood zones

* Applicable for both river floods and storm surge

SWMM Hydrological Simulator for NBS
Street-{evel drainage « NBS impact modelling
* Reduces runoff & peak flow
* Quentified recharge benefits + NBS application

* Evaluates NBS combinations under varying rainfall intensities

CWIS WASH Planning Intelligence

Ropid senitation plonming for reol constroints

¥ Sewer vs non-sewer suitability

* Optimisation across the sanitation value chain

* Building-level service gap identification

ENVI + PALM-4U Micro-Climate Suite

Neighbourhood cooling ond comfort sunulotions

* Tree / roof cooling impact
* Future climate scenatios

* Pedestrian comfort mapping under heat-stress conditions

\,

Digital Twin Studio

Infrostructure made immersive

* Real-time 3D city scenes
* VR/AR walkthroughs

* Gamitication of different scenanas
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The Future of Urban
Resilience

The Way Forward for Climate-Ready Cities

* Integrate climate-risk layers into master plans and zoning

e Use Climate Digital Twins for predictive decision-making

* Quantify and compare the impact of NbS vs grey infrastructure
* Redesign drainage, transport, and public assets using modelling
* Build real-time climate intelligence through IoT + satellite fusion
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