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Building Design and Operation based on the first principle of science and occupant behaviour

Complex interaction between within buildings and between building
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Complex interaction between within buildings and between building
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Complex interaction between within buildings and between building

Building Design and Operation based on the first principle of science and occupant behaviour
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Buildings and Cities: Multi-disciplinary approach to reduce its cooling needs
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Integrated approach of Building and Urban Design
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Integrated approach : Introduction of Transport Infrastructure and UHI Index

Not necessary that Blue and Green Infrastructure will always be helpful in all climate zone for cooling reduction 

Highest Air Temperature

Rail + Vegetation = 45.90°C

Rail + Building = 43.90°C

Road + Vegetation = 39.70°C

UHI Index

Rail + Vegetation = 9.30°C max.

Rail + Vegetation = 2.19°C avg.

UHI Index

Rail + Building = 6.10°C max.

Rail + Building = 0.90°C avg.
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Integrated approach : Central Business District, Outdoor Comfort
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Ahmedabad City Weather 2023

Ahmedabad City Weather 2050 Ref. IPCC Scenario 1.5
Selection of Species and their 

survival possibilities in future
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Integrated approach : Central Business District, Outdoor Comfort

Ahmedabad City Weather 2050 Ref. IPCC Scenario 1.5
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Integrated approach : Central Business District, Energy Consumption

Cooling Energy Performance (kWh/m2)

Cooling Energy Performance (kWh/m2)

Code Complaint Envelop Retrofit
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Energy Projection for CBD

Energy Consumption_4.6 Energy Consumption_3.15 Floor Space Change
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Integrated approach : Level of Details

69451 2502 251 76

Geometry

• Block

• Refined Geometry

• Internal Layout

Semantic

• Climate

• Building Use

• Envelop Const.

• Occupancy

• Energy Systems

• RE Systems - SPV
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1. Meteorological data

• Air temperature

• Relative Humidity

• Precipitation

• Solar Radiation

• Wet bulb globe temperature

• Wind Velocity and direction

Identified hotspots

(present and future

scenario) around

the CMA region

within grid of 10

sq.km.

2. Surface Emissivity data
100 sample equally

distributed over the

CMA region within

500 m buffer from

the meteorological

sensor.
3. Sky View Factor 

4. Remote sensing data

• Satellite data collection and

preparation of pre-processing

and postprocessing.

• Urban sprawl and/or urban

growth data,

• Industrial activity

• Air pollution levels

Chennai

Metropolitan Area

(CMA) region and a

buffer of 2 km

4. Spatial administrative data

• Geotagged Property

• Administrative boundary

• Building information

• Demographics

• Vehicular activity

• Traffic growth

• Air quality

• Electricity consumption

Chennai

Metropolitan Area

(CMA) region

6. Vegetation Properties

• Type of tree (Evergreen or

deciduous)

• Name of tree

• Height of the tree

• Crown diameter

• Leaf area index

Identified hotspots

(present and future

scenario) around the

CMA region

Weather

station

Datalogger

Portable

Emissometer

Fisheye

images

Landsat

Image,

MODIS image

(for Day and

Night)

Fisheye

images

with seasonal

variance during

spring and fall

Available from

CMA

Instruments or 
techniques

Sample Size 
and description

Field Survey USGS Earth Explorer CMDAData Collection source

Integrated approach : Level of Details and Fit For Purpose

National Level Methodology to Assess UHI and Reduce GHG Emissions: Chennai
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Level of Resources Instrumentation / Data Manpower - Expertise Timeline

Level of Details LoD1 LoD2 LoD3 LoD4 LoD1 LoD2 LoD3 LoD4 LoD1 LoD2 LoD3 LoD4

Development of Heat Action 

Plan

Impact due to Urban Planning

Improving Outdoor thermal 

comfort

Reduction in GHG emissions

Low Medium High Very High

Integrated approach : Building and Urban Design to Reduce Cooling Loads
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