
What is happening to the world’s climate

Giovanni Tapang, PhD 

Advocates of Science and Technology for the People


(AGHAM)

From the IPCC AR5 Report, WMO State of Climate 2018 and GEO6 UN Environment report



Climate and weather
• The weather is the 

particular state of the 
atmosphere in a 
certain region at a 
certain time 

• Ex. Rainy/Maulan, 
Warm/mainit, Windy/
mahangin, Cloudy/
maulap

• The climate is the 
long term weather 
trend of a certain 
region over a time 
period 

• Ex. Tropical 



Climate Change:Global warming
• Accelerated warming of surface due to human-related releases of greenhouses gases (UNFCCC) 

Projections of Surface Temperature ChangeAbove-average temperatures were wide- spread in 2018  



Greenhouse Effect

`

●Greenhouse 
gases (GHGs) 
trap heat from 
the sun to keep 
the Earth 
warm. 

● Increasing 
levels of GHGs 
leads to abrupt 
changes in 
climate



Greenhouse Gases 

●  Carbon dioxide CO2 - second most common GHG. makes up about 25% of the natural 
greenhouse effect. Burning of oil and gas (for heat, transportation, industry), cement 
manufacturing, deforestation and other land uses. Also occurs naturally through 
photosynthesis, volcanoes, forest fires. 


●  Methane CH4 - third most common GHG ; Oil and gas production, coal mining, rice 
paddies, dams, landfills. Occurs naturally as things decompose and from livestock digestion. 


●  Nitrous oxide N2O - Burning of oil, gas, coal, and wood, fertilizers, coal mining. Also 
occurs naturally. 


●  OTHERS: Water vapor, Sulfur hexafluoride SF6,  Perfluocarbons PFCs, Hydroflurocarbons 
HFCs 



Congratulations…



• 2018 was the 
fourth warmest 
on record 
• Past four years – 
2015 to 2018 – 
were the top four 
warmest years in 
the global 
temperature record



Global climate is changing and that human activity 
contributes significantly to this trend (WMO)

• Human influence on 
the climate system is 
clear. This is evident 
from the increasing 
greenhouse gas 
concentrations in the 
atmosphere, positive 
radiative forcing, 
observed warming, 
and understanding of 
the climate system
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Global climate is changing and that human activity 
contributes significantly to this trend (WMO)

• Human influence on the 
climate system is clear. 
This is evident from the 
increasing greenhouse 
gas concentrations in 
the atmosphere, 
positive radiative 
forcing, observed 
warming, and 
understanding of the 
climate system



Atmospheric concentrations of the greenhouse 
gases that cause climate change continue to rise.

Table: Global abundances (relative number of molecules)* of key greenhouse gases averaged over the twelve months of 2012 as 
well as changes relative to 2011 and 1750, and contributions to radiative forcing (a measure of how much a gas contributes to 
"global warming"), from the WMO Global Atmosphere Watch global greenhouse gas monitoring network. Source: WMO 
Greenhouse Gas Bulletin, no. 9, November 2013

Carbon dioxide (CO2), the 
most important long-lived 
greenhouse gas emitted 
by human activities, is 
responsible for 84% of the 
increase in radiative 
forcing over the past 
decade (WMO)



Atmospheric concentrations of the greenhouse 
gases that cause climate change continue to rise.

Carbon dioxide (CO2), the 
most important long-lived 
greenhouse gas emitted 
by human activities, is 
responsible for 84% of the 
increase in radiative 
forcing over the past 
decade (WMO)



Global temperatures continue to climb
• The global average 

temperature is 
estimated to have 
risen by 0.85°C (1.5°F) 
from 1880 to 2012. 
Although the rate of 
warming varies from 
year to year due to 
natural variability such 
as the El Niño cycle 
and volcanic 
eruptions, the human-
induced warming 
trend has clearly 
continued (WMO).



The Arctic and the cryosphere are changing rapidly

• Until the 1960s, Arctic sea ice covered 14-16 
million km2 in late winter and 7-9 million 
km2 at the end of the summer. Since the end 
of the 1960s, sea-ice cover in the Arctic has 
been showing systematic and marked 
declines in both extent and thickness. The 
period 2005 to 2010 included five years with 
the lowest September extents on record, 
with 2007 reaching a then-record minimum 
extent of 4.28 million km2, or 39% below the 
long term average. Since the 1960s, the 
average rate of Arctic sea ice decline at 
summer's end was estimated at 
700,000-800,000 km2 per decade (WMO)



The Arctic and the cryosphere are changing rapidly

Average sea-ice concentration (in %) for September 2018 from the C3S analysis (blue and white shading). The pink line shows the 
climatological ice edge for the period 1981–2010. Source: ECMWF Copernicus Climate Change Service (ERA-Interim) data.



Oceans are warming

Projections of Surface Temperature ChangeDaily seasurface temperature anomalies for 29 January 2018 with 
respect to the 1987–2005 average



Sea levels are changing globally
• More than 90% of the extra energy 

accumulated between 1971 and 2010 due to 
rising greenhouse gas concentrations went into 
the ocean. This additional heat causes the 
upper layers of the oceans to expand. Water 
from melting glaciers and ice caps adds further 
to the volume of the sea. 


• Local variations in currents and in land 
movement mean that the rise in sea levels is 
not uniform, so some coastal regions are more 
affected than others. As warming penetrates 
deeper into the oceans and ice continues to 
melt, sea levels will continue to rise long after 
atmospheric temperatures have levelled off.



…and becoming acidic
• Seawater has become more acidic (its pH 

has decreased by 0.1) since the beginning 
of the industrial era because the oceans 
absorb 25% of humanity's carbon dioxide 
emissions; it will continue to acidify during 
the 21st century



Lower income countries more 
vulnerable to climate change effects



















State of the Global Environment GEO6 













CO2 emissions from industry



Largest industrial CO2 emitters. Facilities emitting more than 100 000 tonnes of CO2 each year. UNEP/GRID-Arendal. 19 Nov 
2009



Who is the largest historical GHG emitter?



Historical context

●Unprecedented rise in 
GHG production and 
concentration on the 
onset of capitalist system 

● Industrial revolution 
●Modern technology 
● Intensive use of 

machines and fossil fuels 
for transportation, trade 
and energy.  

●Reflects problem of 
overproduction

Services:



Lopsided responsibility and 
vulnerability

● Inverse relationship between 
climate change vulnerability and 
responsibility 

●  Primary emitter countries must 
change their production activities 
and consumption of energy and 
seek sustainable solutions.  

● Basic human needs, economic 
and social development need 
adequate energy and 
infrastructure. 



Climate change aggravates 
environmental hazards

● The harmful effects of climate 
change and the disasters it 
induced bear heavily on the 
most vulnerable or marginalized 
segments of the population 
especially the poor peasants



Global warming worsens the impact 
of globalization

●Under a systerm where profit is the primary objective of 
societal production, the environment and our 
ecosystems are reduced to being a source of raw 
materials and dumping ground for wastes. 

●Under such a system, countries which top the list in 
terms of profit and industrial might also become the 
world's foremost culprits of environmental degradation. 
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