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“Problems cannot be solved at the 
same level of awareness that 
created them.” 
 
                     - Albert Einstein 
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Each of the last three decades has been successively warmer at the Earth’s surface than 

any preceding decade since 1850. 

Each of the last three decades has been successively warmer at the Earth’s surface than 

any preceding decade since 1850. 

Warming of the climate is unequivocal Warming of the climate is unequivocal 

Source : IPCC AR5 

Since the 1950s many of the observed 

changes are unprecedented over 

decades to millennia: 

 

 The atmosphere and the oceans 

have warmed 

 

 The amounts of snow and ice have 

diminished 

 

 Sea level has risen 

 

 The concentrations of GHGs have 

increased 

 

Understanding the causes of change 
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It is extremely likely that human influence has been the dominant cause of the observed 

warming since the mid-20th century. 

 
Source : IPCC AR5 

 Human influence on the 

climate system is clear. 

 

 There is high confidence 

that changes in total solar 

irradiance have not 

contributed to the increase 

in global mean surface 

temperature over the 

period 1986 to 2008. 

 

 Continued emissions of 

GHGs will cause further 

warming and changes in 

the climate system. 
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Observations – Atmosphere and surface 

But it is indisputable that UHI and LULC are real influences on raw temperature 

measurements. 

Source : IPCC AR5 

It is unlikely that any uncorrected 

urban heat-island (UHI) effects 

and land use change effects have 

raised the estimated centennial 

globally averaged Land-Surface 

Air Temperature trends by more 

than 10% of the reported trend.  

 

This is an average value; in some 

regions with rapid development, 

UHI and land use change impacts 

on regional trends may be 

substantially larger. 

Future changes in the climate system 
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 The global ocean will 

continue to warm during 

the 21st century. 

 

 It is very likely that the 

Arctic sea ice cover will 

continue to shrink and 

thin as global mean 

surface temperature 

rises. 

 

 Global glacier volume 

will further decrease. 

 

 Global mean sea level 

will continue to rise 

during the 21st century 

Source : IPCC AR5 
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Extreme events during and by the end of the 21st 

century 
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 It is very likely that the 

length, frequency, and/or 

intensity of warm spells or 

heat waves will increase over 

most land areas 

 

 Under some scenarios, a 1-

in-20 year hottest day is 

likely to become a 1-in-2 year 

event in most regions 

 

 It is likely that the frequency 

of heavy precipitation or the 

proportion of total rainfall 

from heavy falls will increase 

over many areas of the globe 

Source : IPCC SREX 

Key future impacts and vulnerabilities 

Rapid urbanisation in most low and middle income nations, often in high-risk areas, is 

placing an increasing proportion of their economies and populations at risk. 

Source : IPCC AR4 

Vulnerabilities to climate change of 

industry, infrastructures, settlements 

and society: 

 

 are greater in high-risk locations: 

 coastal and riverine areas 

 

 areas whose economies are 

linked with climate sensitive 

resources: 

 agricultural and forest 

product industries  

 water demands and tourism 

 

 these vulnerabilities tend to be 

localised but are often large and 

growing 
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Key future impacts and vulnerabilities 

Some scenarios project that climate change could exacerbate the NYC UHI by increasing 

baseline temperatures and  reducing local wind speed. 

Source : IPCC AR4 

Urban heat islands can affect the 

climatic comfort of the urban 

population, potentially related to: 

 Health 

 Labour productivity 

 Leisure activities 

 

Economic effects: 

 Additional costs of climate 

control within buildings 

 

Environmental effects: 

 Smog formation in cities 

 Degradation of green spaces 

 

 

 

Implications for sustainable development 
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 The interactions among 

climate change mitigation, 

adaptation, and disaster risk 

management may have a 

major influence on resilient 

and sustainable pathways. 

 

 

 Interactions between the 

goals of mitigation and 

adaptation will play out 

locally, but have global 

consequences. 

Limits to resilience are faced when thresholds or tipping points associated with social 

and/or natural systems are exceeded, posing severe challenges for adaptation. 

Source : IPCC SREX 
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Adaptation and Mitigation 

“Neither adaptation nor 

mitigation alone can avoid 

all climate change impacts; 

however, they can 

complement each other and 

together can significantly 

reduce the risks of climate 

change” 

 

- IPCC Fourth Assessment 

Report 

Source : IPCC AR4 

Integration of responses across scales 

 

Adaptation responses to health risks will often cut across scales; and interventions 

designed to increase the adaptive capacity of a community or region could also facilitate the 

achievement of GHG mitigation targets. 

 
Source : IPCC AR4 

 

 

 

Integrated response to heatwaves could 

include:  

 climate change considerations in the design 

and construction of new buildings and in 

the planning of new urban areas  

 

National energy efficiency programmes and 

transport policies could include 

approaches for reducing: 

 urban heat islands (UHI) 

 emissions of ozone and other air pollutants 

 

Measures to reduce the UHI effect: 

 planting trees 

 Roof gardens 

 growth planned to reduce UHI  

 increase the resilience of communities to 

heatwaves and reduce energy requirements. 
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RE costs are still higher than existing energy prices 

but in various settings RE is already competitive. 
 

13 Source : IPCC SRREN 

Overcoming barriers  
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A significant increase in the deployment 

of RE by 2030, 2050 and beyond is 

indicated in the majority of the 164 

scenarios reviewed in this SRREN. 

However: 

 

 A transition to higher shares of RE 

would imply increasing investments in 

technologies and infrastructure 

 

 Policies play a crucial role in 

accelerating the deployment of RE 

technologies. 

 

 Policies include regulations, financial 

incentives, public finance mechanisms 

and carbon pricing mechanisms. 

Source : IPCC SRREN 

‘Enabling’ policies support RE development and deployment 
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Cost effective strategies for mitigation and adaptation: 

Resource efficiency in the built environment 

200kwhr/s
qm/annum 

100kwhr/s
qm/annum 

Typical office building- 8 hr use 
 

45 lpd 

31.5 lpd 

 Passive architectural design 

 Daylight integration 

 Shaded windows 

 Roof insulation 

 RE integration 

 Solar water heaters 

 Low flow fixtures 

 30% - 50% reduction in energy consumption compared to GRIHA benchmarks  

 40 - 65 % reduction in building water consumption compared to GRIHA base case 

 At no/negligible incremental cost 
Source : TERI 

Way forward 
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10 million sqm of GRIHA 5 star certified 

project  can save 

 Enough electricity to power about 

100,000 urban homes 

 Enough water to meet needs of 22000 

urban homes 

 Monitored data to ensure compliance 

 6MW PV installation to enhance supply 

Source : TERI 
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“A technological society has two 
choices. First it can wait until 
catastrophic failures expose 
systemic deficiencies, distortion and 
self-deceptions… 
Secondly, a culture can provide 
social checks and balances to 
correct for systemic distortion prior 
to catastrophic failures.” 
 
                     - Mahatma Gandhi 


