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Some of this outgoing 

infrared radiation is 

trapped by the earth’s 

atmosphere and warms it 

Some energy is radiated 

back into space by the 

earth in the form of 

infrared waves 

Most of this radiation  

is absorbed by the 

Earth and warms it 



We are now spewing 110 million tons of manmade global 

warming pollution into the thin shell of our atmosphere 

every 24 hours, as if it were an open sewer. 



As the CO2 concentration 

increases, more of the 

outgoing infrared 

radiation is trapped. 



THAWING PERMAFROST 

COAL MINING 

LANDFILLS 



CO2 is being released  

into the atmosphere  

faster than at any time in  

at least the last  

66 million years. 
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2019 CO2 Concentration: 415 

800,000 700,000 600,000 500,000 400,000 300,000 200,000 100,000 0 

Age (years BP) 

300 

180 

200 

220 

240 

260 

280 

C
O

2
 (

p
p

m
v
) 

400 

320 

340 

360 

380 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

After 40 more years at the current rate of increase 



The energy trapped by man-made 

global warming pollution is now 

“…equivalent to exploding  

 

Hiroshima atomic bombs  

per day 365 days per year.” 

500,000 

James Hansen 

Former Director, NASA Goddard Institute for Space Studies 



500,000 
Times per day 



Summer Temperatures Have Shifted 
1951 – 1980 
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1983 – 1993 
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The “extreme” 

temperature events 

used to cover 0.1% of 

the Earth. Now they 

cover 14.5%. 
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18 of the 19 Hottest Years on Record Have 

Occurred Since the Year 2001 

The Hottest of All Have Been the Last Five Years 

2004 2001 

2017 2018 



At least 224 locations around  

the world set all-time heat records in 2018. 



On May 19, 2016 

India set a new all-time  

high temperature record of 

124° F (51° C) 



Photo © 2019 AP Photo/Rajesh Kumar Singh 

Prayagraj, India 
June 15, 2019 

At least 36 people  

died as temperatures 

in India reached 123° F 

(50.5° C) in mid-June. 



 

 

“Water is the local issue of global 

climate change, for people, and for 

biodiversity” 
- Rituraj Phukan 







 

A new satellite early 

warning system 

showed shrinking 

reservoirs in India, 

Morocco, Iraq and 

Spain that could 

potentially spark the 

next "day zero" water 

crisis.  

 



India (Population: 1.2B) 

In North Gujarat, water 

tables are falling 20 feet 

per year. 

Pakistan (Population: 182M) 

Wells near Islamabad are falling 

three to six feet per year. Near 

the city of Quetta, they are 

falling 11 feet per year. 

Source: Earth Policy Institute/The Guardian, 2013 

India (Population: 1.2B) 

In Tamil Nadu, 95% of 

wells supplying small 

farmers have dried up. 



India faces a severe groundwater 

crisis, and 16.6 million acres of land 

have been lost to salinization 

Gujarat, India 



Gujarat, India 



Seena River, Maharashtra, India 
2013 

In 2013, Maharashtra state 

suffered its worst drought 

in more than four decades 



Maharashtra State, India 
May 10, 2016 

© 2016 AP Photo/Manish Swarup 

Thousands of farmers have 

committed suicide across the 

country. The situation is worst in 

drought prone Maharashtra. 







 

 

Assam most 

vulnerable to climate 

change in Indian 

Himalayan Region, 

says study 

 

 

 

 

 

 

 

 
Dhubri, Goalpara, Barpeta 

and Morigaon are highly at 

risk 

 

 



 

Among Himalayan states, 

Assam and Mizoram face 

the biggest climate threat 

 

 

Assam and Mizoram are the most 

vulnerable to climate change among the 

Himalayan states, according to a study 

presented by a team of Indian scientists 

at the COP 24 climate conference being 

held in Katowice 



Glaciers on the Tibetan plateau play a key role 

in supplying perennial water for many 

countries. But there is a growing concern about 

the impact of glaciers melting on the Tibetan 

plateau and the availability of water in the 

region.  

 

This report has received much media 

attention due to its alarming scientific 

findings of glaciers melting on the Hindu 

Kush Himalayan region, which would in 

turn would impact the overall water, 

energy, and food security in the region. 



More than a third of the glaciers in the Hindu Kush Himalayan (HKH) 

mountain range, the "water tower" of Asia, will vanish by the end of this 

century even if global warming is contained at 1.50°C in the best case 

scenario, warns a report compiled by 210 experts. 

 

The findings are particularly dire for India's northeastern region. The 

study says the eastern Himalayas could face a near-total loss of glaciers, 

around 95%, if global warming goes unchecked. Even in the best 

scenario (of 1.50°C warming), the region is likely to lose 64% of its 

glaciers by year 2100, it says.  

 

The glaciers in the HKH region, spanning eight countries from 

Afghanistan to Myanmar, have the biggest store of ice outside the poles. 

The region, sometimes referred to as the "third pole", supplies water to 

nearly 2 billion people.  



© 2019 Ritesh Shukla/NurPhoto via Getty Images 

Allahabad, India 
June 2, 2019 



Even small changes in 

average temperatures 

can have a significant 

effect upon 

ecosystems. 

To estimate the effect of 

climate change on species, 

scientists use what they call a 

climatic envelope (sometimes 

also referred to as a bioclimatic 

envelope), which is the range 

of temperatures, rainfall and 

other climate-related 

parameters in which a species 

currently exists. 
 



In many cases, however, such migration might not be possible because of unfavourable 

environmental parameters, geographical or human-made barriers and competition from species 

already in an area.  

 

Precipitation change could 

change the nature of the 

remaining tiger habitats in 

India and make them less 

suitable for its future survival.  

 

A deficit in soil moisture due 

to less rainfall could increase 

tree mortality in the deciduous 

forest habitat and trigger a 

shift towards open tropical dry 

forests, which are considered 

to be less productive for 

tigers.  

Apex predators like the tiger are especially vulnerable to climate change 

due to the lack of alternative suitable habitats for them to migrate.  



Rhinos are beginning to feel the effects of climate 

change and drought. 

 
 

For the one-horned rhino, found 

on the floodplains in Assam and 

Nepal, disruption to the annual 

monsoon rain could deplete the 

grasslands and impact its future 

survival. 

 

The Sumatran rhino is at risk of 

fire as dry seasons get longer 

and forests and peatland become 

prone to fires. 



Elephants are very sensitive to high temperatures 

and make  them susceptible to disease.  

Asian elephants also have a low 

adaptive capacity due to a limited 

dispersal ability as most of its 

habitat is  fragmented, slow 

reproductive rates and only 

moderate amounts of genetic 

variation within the species. 

 

Of most concern for elephants is 

their need for high amounts of 

fresh water and the influence this 

has on their daily activities, 

reproduction and migration.  



                         Huge vegetation change could affect Earth  



BIODIVERSITY IMPACTS OF CLIMATE CHANGE 





David Wake 

University of California, Berkeley 

 

 

 

“Amphibians have been around for about 250 million years. They made 

it through when the dinosaurs didn’t. The fact that they’re cutting out 

now should be a lesson.” 



We now risk 

losing up to 

50% of all  

land-based 

species  

in this century 



The world’s oceans are now  

30% more acidic,  
on average, than they were 

before the industrial revolution. 



Bleached Coral, Great Barrier Reef 

Photo © Australia Research Council Centre of Excellence, Coral Reef Studies 

The Great Barrier Reef has 

lost half its coral cover in 

the last 30 years—and 

30% just since 2016. 



Populations of marine vertebrates declined 

49% on average from 1970 to 2012. 





The temperature at the 

North Pole was 50° F (28° C)  

hotter than normal  

on February 25, 2018. 



93% of the extra Heat  

trapped by manmade  

global warming pollution 

goes into the  

Ocean 
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How Does the Climate Crisis Impact Hurricanes? 

Warmer oceans lead to more intense hurricanes 

Hurricanes intensify much more rapidly 

Warmer air holds more moisture, leading to 

heavier downpours 

Storm surge increases due to sea level rise 

A “wavier” jet stream can hold storms in place longer 



Sea Surface Temperature Anomaly 

+1° +5° C 

+2° +9° F 

Philippines 

Path of Typhoon Haiyan 



Warmer air can 

hold 

a lot more water vapor 

With each additional 1° (C) of  

temperature, the atmosphere’s 

capacity to hold  

water vapor 

increases by 7% 

There is already 5% more water 

vapor over the oceans than there 

was only 30 years ago 



So the downpours get bigger 





Globally, floods and  

extreme rainfall events  

now occur  

four times more often  

than in 1980. 



Economic losses  

from extreme weather  

totaled $653 billion over the  

past two years alone. 



The 2006 – 2010 drought  

turned 60% of Syria’s  

fertile land into desert 

…and drove 

1.5 million people  

into Syria’s  

already crowded cities 



Tovarnik, Croatia 
September 20, 2015 

© 2015 Jeff J Mitchell/Getty Images 



Jos Lelieveld 

The Max Planck Institute for Chemistry 

May 2016 

“In future, the climate in large parts of  

the Middle East and North Africa  

could… render some regions  

uninhabitable,  
which will surely contribute to  

the pressure to migrate.” 



The heat index in  

Bandar Mahshahr, Iran reached 

165° F 
(74° C) on July 31, 2015 



The world could see up to  

1 billion climate migrants. 

The Lancet Countdown Report 2018 





Global Systems Vulnerable to Climate 
Disruptions May Lead to Political or Societal Instability 

Global Health Food Supply Water 



How Does Climate Change Affect Food Supply? 

Floods 

Drought 

Disease 

Heat 

Pests 

Fires 

Nutrition Toxins 

Water 

Availability 

Food 



How Does Climate Change Affect Water Availability? 

Drought 

Sea 

Level 

Rise 

Melting 

Ice 
Industry 

Domestic 

Use 

Runoff Energy 

Agri- 

culture 

Water 

Reduced Supply Increased Demand 



“Climate change is the biggest global 

health threat of the 21st century.” 

The 2018 Report of the Lancet Countdown  

on Health and Climate Change 



How Does Climate Change Affect Health? 

Food 

Extreme 

Weather 

Events 

Heat 

Stress 
Allergens 

  Infectious   

Disease 

Air  

Pollution 

Mental 

Health 

Water 

Health 



* 
* 

* 

* 
* 

* 

* 

Zika Virus 

Dengue Fever 

Cryptococcus Gattii Fungus 

Chagas Disease 

Chikungunya 

Rift Valley Fever 

West Nile Virus 

*The exact point of origin of many diseases is uncertain 

Tropical Diseases on the Move 

© James Hastings-Trew 



We have  

the solutions  

at hand... 



Green Energy Progress 
How Do Projections Compare With Reality? 

2000 Projection 

By 2018 that goal 

was exceeded by 

a factor of 

 Worldwide 

wind capacity 

will reach 30 

GW by 2010 

Reality 

20 x 



Bloomberg New Energy Finance 

New Energy Outlook 2019 

“Today more than two-thirds of the 

global population lives in countries 

where solar and wind are the cheapest 

sources of new bulk generation.” 



Globally, wind could supply  

worldwide electricity consumption 

40 times over 



New Electricity Capacity in India, 2018 

Solar 

Wind 

Hydro 

Coal 

Other Renewables 

65% of new 

capacity was 

from solar 

and wind. 





In July 2018, India received  

bids for solar power at  

2.44 rupees per kilowatt-hour.  

This is 24% lower than the average 

cost for coal-fired electricity in India. 



Enough solar energy reaches Earth every hour  

to fill all the world’s energy needs for a full year 





Countries Planning a Fossil Fuel Vehicle Phase-Out: 

Country/State Phase-Out Begins 

Norway 2025 

Slovenia 2030 

Scotland 2032 

Britain 2040 

Netherlands 2030 

Canada 2040 

Denmark 2030 

Iceland 2030 

India 2030? 

Ireland 2030 

Israel 2030 

Phase-Out Completed in: 

Sri Lanka 2040 

Sweden 2045 

Country/State Phase-Out Begins 

France 2040 

Taiwan 2040 

Costa Rica 2050 

China “In the near future” 

Germany Date of phase-out 

pending. 

Merkel: “The 

approach is 

right.” 



Auto Manufacturers Are Moving to Electric Vehicles 
Companies with Electric Models in Production 

Aixam 

Aston Martin 

Audi 

BAIC 

BMW 

Bolloré 

Buddy Electric 

BYD 

ChangAn 

Chery 

Chevy 

Citroën 

Citydom GmbH 

CODA 

Daimler 

Exagon 

Fiat 

Fisker 

Ford 

Geely 

GM 

Goupil 

Honda 

Hyundai 

JAC 

Kandi 

Kantanka 

Kia 

Kyburz 

Mahindra 

Mercedes-Benz 

Mitsubishi 

Mullen 

NIO 

Nissan 

Opel 

Peugeot 

Qiantu 

Rayttle 

Renault 

$mart 

Subaru 

Tata 

Tesla 

Toyota 

Trumpchi 

Venturi 

Volkswagen 

Zotye 



27 cities have committed to buying only 

zero-emissions buses starting in 2025: 

Shanghai and Shenzhen, China are 

already buying only electric buses. 

Auckland Barcelona Cape Town Copenhagen Birmingham 

London Los Angeles Manchester Heidelberg Honolulu 

Mexico City Milan Paris Medellin Oslo Oxford 

Quito Rome Seattle Rotterdam Santa Monica Santiago 

Vancouver Seoul Tokyo West Hollywood Warsaw 



Globally, 11 million people 

work directly or indirectly in 

the renewable energy sector. 

© 2014 Patrick Pleul/picture-alliance/dpa/AP Images 



Photo © 2016 Matthew Staver/Bloomberg via Getty Images 

Data: U.S. Bureau of Labor Statistics via Bloomberg 

“Solar installer”  

is forecast to be the  

fastest-growing job  

category in the U.S.  

through 2026, and  

“wind turbine service 

technician” is second. 



In the 2015 Paris Agreement, 

every nation in the world agreed  

to work together to achieve net zero 

greenhouse gas emissions by mid-century. 

The U.S. cannot legally 

withdraw until the day after 

the 2020 Presidential election. 



Over 180 global companies have made 

a commitment to go 100% renewable  



Gujarat, India 

China and India  

are both on track to 

overachieve  

their Paris 

commitments. 
© 2015 Reuters/Amit Dave 



© 2014 People’s Climate March 



'12 Years to Act on Climate Change' (Now 11 Years)  

The number began drawing attention in 2018, when 

the United Nations' Intergovernmental Panel on 

Climate Change released a report describing what it 

would take to keep global temperatures from rising 

more than 1.5 degrees Celsius, a goal of the Paris 

climate agreement.  

 

 

The report explained that countries would have to cut 

their anthropogenic carbon dioxide emissions, such 

as from power plants and vehicles, to net zero by 

around 2050.  

 

 

 

To reach that goal, it said, CO2 emissions would have 

to start dropping "well before 2030" and be on a path 

to fall by about 45 percent by around 2030 (12 years 

away at that time). 









“The Greatest 
threat to the 
planet is the 
belief that 

someone else 
will save it” 

 
- Robert Swan, 

OBE 




