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Greenland, 2019

Huge chunks of ice break off the Jakobshavn glacier in Western Greenland.

PHOTOGRAPH BY JAMES BALOG, NAT GEO IMAGE COLLECTION

Greenland is 

currently the 

biggest contributor 

to global sea level 

rise.

Nearly 70% of Earth’s 

population lives within 

100 miles of a coast, and 

vast amounts of 

infrastructure— airports, 

ports, cities, roads, 

Internet cables—sits in 

zones that could flood 

within decades.
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Sea Level Rise

Figure 6. Contributions by different components to the rate of global mean sea-level rise during the 

periods 1997–2006 (left) and 2007–2016 (right). 
Data source: European Space Agency Sea Level Budget Closure Project (v2 version). The observed rates of global mean sea-level rise 

are shown in the upper left corners. The difference between the sum of the various contributions and the observed values indicates 

errors in some of the components or contributions from components missing in the sea level budget computation.

The total elevation of the global mean sea level over the altimetry era (since January 1993) 

has reached 90 mm. (Data source: European Space Agency Climate Change Initiative sea-level data until December 2015, 

extended by data from the Copernicus Marine Service as of January 2016 and near-real-time Jason-3 as of April 2019)

(WMO, 2019)
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Washington, DC. July 8, 2019

Severe flooding after 10 cm of rain fell 

within an hour —making it one of the 

area’s top 10 wettest July days ever 
recorded.

https://twitter.com/gdimeweather/status/1148230185432563713


5

Somalia, November 2019

Communities already hit by war and drought face floods disaster as 370,000 

displaced in camps

2019
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Indian Ocean dipole

“… research suggesting that Indian

Ocean dipole events have become 

more common with the warming in 

the last 50 years, with climate 

models suggesting a tendency for 

such events to become more 

frequent and becoming stronger,” 

Caroline Ummenhofer, scientist at 

Woods Hole Oceanographic 

Institution in Massachusetts (2019).
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Australia, November 2019 
Early bushfire season across 

several states. At one point 

firefighters were battling a fire 

front about 6,000km long.

Driven by the amount of dry fuel 

available, which is linked to the 

record-breaking drought.

Rainfall between Jan and Aug 

2019 was the lowest on record 

in some areas, with record low 

soil moisture. As temperatures 

and wind speeds increased but 

humidity remained low, 

conditions were primed for small 

fires to become major 

conflagrations.
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Wildfires

Data: National Centers for Environmental 

Information / NOAA / California Department of 

Forestry and Fire Protection. 

Graphic: Munich Re

16.5 US$ bn losses/one event: 

The "Camp Fire" in California was the 

costliest natural disaster in 2018 and the 

most destructive forest fire of all time -

Insurers paid out US$ 12.5bn
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Coral bleaching
About 1/5 of the world's coral reefs have already been lost or severely damaged. Another 35% could 

be lost within 10-40 years - twice the pace of rainforest decline. Great Barrier Reef suffers 89% collapse in 

new coral, after the climate change-induced mass bleaching of 2016 and 2017.
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Ocean acidification

The ocean absorbs around 30% of the annual emissions of anthropogenic CO2 to the 

atmosphere. Absorbed CO2 reacts with seawater and changes the acidity of the ocean. 

The decrease in seawater pH is linked to shifts in other carbonate chemistry parameters, such as the 

saturation state of aragonite, the main form of calcium carbonate used for the formation of shells and 

skeletal material. 

Overall increase of 26% in acidity of oceans since the beginning of the industrial revolution.

clear trend of decreasing average pH, caused by increased concentrations of CO2 in 
seawater

(WMO, 2019)
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Extreme weather events 2015-2019 

(WMO, 2019)
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Extreme weather events 2015-2019 

(WMO, 2019)
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Extreme weather events 2015-2019 

(WMO, 2019)
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CO2 in the atmosphere

Industrial Revolution, 19th century: 280 ppm.

Growth rate of concentration of 

carbon dioxide in atmosphere:

1960-1970: less than 1 ppm/y, 

Currently: 2.43 ± 0.26 ppm/y

(mean ± 2 std dev) 
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Global Average Temperature

GLOBAL TEMPERATURE CONTINUES TO RISE: 2015–2019 IS THE WARMEST FIVE-YEAR 

PERIOD

▪ The average global temperature: 1.1 ± 0.1 °C above pre-industrial (1850–1900) level, is therefore likely to be 

the warmest of any equivalent period on record. It is 0.20 ± 0.08 °C warmer than the average for 2011–2015 

▪ The global mean land-surface temperature: 1.7 °C above pre-industrial and 0.3 °C warmer than 2011– 2015.

▪ The global mean sea-surface temperature: 0.8°C above pre-industrial and 0.13 °C warmer than 2011–2015. 

(WMO, 2019)
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Paris Agreement

GOAL: avoid serious changes in the climate systems, limit the increase of global

temperature well bellow 2° C

TARGET: achieve the balance between anthropogenic emissions by sources and removals

by sinks of greenhouse gases in the second half of 21st century (Artº 4.1) – CARBON

NEUTRALITY



Global fossil CO2 emissions: 36.2 ± 2 GtCO2 in 2017, 63% over 1990 

Projection for 2018: 37.1 ± 2 GtCO2, 2.7% higher than 2017 (range 1.8% to 3.7%)

Estimates for 2015, 2016 and 2017 are preliminary; 2018 is a projection based on partial data.
Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

Global Fossil CO2 Emissions

Uncertainty is ±5% for 
one standard deviation 

(IPCC “likely” range)

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Emissions Projections for 2018

Global fossil CO2 emissions are projected to rise by 2.7% in 2018 [range: +1.8% to +3.7%]
The global growth is driven by the underlying changes at the country level.

Source: CDIAC; Jackson et al 2018; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.1088/1748-9326/aaf303
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/


Fossil CO2 Emissions by source

Share of global fossil CO2 emissions in 2017:
coal (40%), oil (35%), gas (20%), cement (4%), flaring (1%, not shown)

Source: CDIAC; Le Quéré et al 2018; Global Carbon Budget 2018

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/
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Coal

Source: visualcapitalist.com

2018: 2,024,100 MW
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Coal

Source: visualcapitalist.com

Future: 1,783,292 MW 232,133 MW 306,651 MW

+15%/2018
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Oil

Since 1965, it’s estimated 

over 1.35 million metric 

tons (MtCO₂e) of 

greenhouse gases have 

been released into the 

atmosphere—and over a 

third can be traced back 

to just 20 companies.

Global Fossil Fuel Subsidies Remain Large 

(IMF, May 2019)

2015: $4.7 trillion (6.3% of global GDP) 

2017: $5.2 trillion (6.5% of GDP). 

The largest subsidizers in 2015:

China ($1.4 trillion)

United States ($649 billion)

Russia ($551 billion)

European Union ($289 billion)

India ($209 billion)

Efficient fossil fuel pricing in 2015 would have 

lowered global carbon emissions by 28% and 

fossil fuel air pollution deaths by 46%, and 

increased government revenue by 3.8% of GDP

Working Paper No. 19/89
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What future?

THE COST OF 

INACTION: 

RECOGNISING 

THE VALUE AT 

RISK FROM 

CLIMATE CHANGE 

(2015)



24

What future?
It was early August, and Logan attended his 

junior high school basketball practice. The 

intensity of the drills was matched only by the 

temperature of over 100°F (37,8ºC) inside the 

unairconditioned gym. 

As practice progressed, Logan became dizzy 

and eventually collapsed. He suffered heat 

stroke and developed life-threatening 

complications. After a week in the hospital, 

Logan returned home. 

Heat stroke is becoming more common among 

young athletes. Heat illness is now the top 

cause of death and disability in high school 

athletes (USA).

Jonesboro, Arkansas

(Logan’s story: http://ksi.uconn.edu/personal-

stories/logan-johnsons-story/)
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