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Black Carbon
Climate Active Pollutants = CAP
Intersting because it is a good way to act on a component 
that is relatively quickly responding in terms of climate 
time scale.

Greenhouse gas Atmospheric survival time

CO2 100-1000 years

CH4 10 years

N2O (laughing gas) 150 years

Black Carbon, CAP 5 years

Black Carbon is very 
bad for women and 
children’s health and it 
is a climate active gas.
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Black Carbon is generally generated by partial combustion of 
organic matter.

CO-BENEFITS: what is good for climate is good for health.







General Introduction – how we usually look at the map

6www.carbonmap.org
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RESPONSABILITY
How countries have contributed to emissions and northern are dominating 

Saudi Arabia
Qatar
Kuwait
Oman
United Arab Emirates

Luxembourg

Kazakhstan
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Poverty and similar results if you consider health
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• We fear that the gain in development that we have achieved could 
be reversed by climate change

Policy goal Climate policy term Health policy term

Measures to counter the root 
causes of a problem

Mitigation Primary prevention

Measures to address a problem
as early as possible

Adaptation after
early warming

Seconary prevention
(diagnoses of early stage 
diseases, screening)

Measures to manage the 
inflicted damage

Adaptation Tertiary prevention
(tratement and 
reahabilitation)
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Green House Gas 
Emissions

Land use

Climate 
Change

Desease

Death
Adaptation

(health policy)
Mitigation

(climate policy)

THE BEAUTY OF MITIGATION, BY 
DOING CLIMATE POLICY (EVEN IF IT IS 
MAYBE EXPENSIVE), WE WILL GET 
HUGE HEALTH BENEFITS

Health 
benefits



https://cop23.com.fj/mitigation-adaptation-resilience/

Mitigation: Slowing the rate of global warming
The nations of the world are committed by the Paris Agreement to reduce 
global emissions of greenhouse gases by 40% by 2030. Each nation has filed 
its own plan to reduce emissions in its own territory, known as Nationally 
Determined Contributions. But this commitment will not stop global 
warming; it will only reduce the rate at which the earth is warming. Top 
policy makers and corporate leaders must think about how to meet the Paris 
Agreement’s targets from a legislative, technological, business, and even 
political perspective. In other words, there is no silver bullet to overcome 
increasing global temperatures. More ways must be found to reduce 
greenhouse gases in the earth’s atmosphere. Decision makers at all levels 
need to recommit to finding ways to reduce even further the greenhouse 
gases that are released into the atmosphere.



Adaptation: Taking steps to live with the effects of global warming
Our economies, our well-being, and in some cases, our abilities to continue 
living on the land we occupy will depend on how well we adapt to climate 
change. Adaptation can take many forms. Some communities may decide 
to build dikes, levees or sea walls to hold back water; others may want to 
move people and economic activity out of flood-prone areas. Farmers may 
choose to grow crops that are more suitable to warmer temperatures than 
the crops they are growing now, or that are more resistant to periods of 
drought. Communities that have never had to consider saving water may 
have to develop systems to hold rain water or mountain runoff for periods of 
drought. And many communities, particularly in the developing world or in 
tropical climates, may have to adjust their building codes so that homes, 
schools and public buildings can withstand more severe weather events.



Resilience: Nations need to become more resilient to the effects of climate change
Resilience means the key economic and social systems are climate-proofed for the 
future. It is not a question of if, but when: When the next storm hits, how prepared 
will you be? This issue is being addressed by communities around the world who 
are seeking—and finding—ways to be more resilient following a major natural 
disaster. Nations need to become more resilient to the effects of climate change. 
For example, flooding is the most costly and frequent natural disaster in many 
places around the world. The adoption of policy mandates that will provide flood 
insurance for high-risk areas is one answer. Those mandates can raise awareness 
among citizens and give peace of mind to those who need to be financially 
protected. But insurance against flood and storm damage can be prohibitive for the 
private sector alone, particularly in developing countries where housing 
construction may be relatively weak and many people don’t have the means to 
acquire it. Private and public partnerships can help mitigate some of the worst 
effects of natural disasters amplified by climate change by pooling resources and 
coming up with solutions that address what happens before, during, and after an 
extreme weather event. Resources can be made available to strengthen homes and 
other structures to better withstand extreme storms. And infrastructure for 
temporary evacuation and sheltering of vulnerable populations can be developed. 
But it is not just about extreme weather. Climate change is slow and inexorable, but 
the exact nature of the effects can be unpredictable. With rising temperatures 
around the globe comes more responsibility from the top down. How we consume 
our natural resources and integrate more proactive and continuous community 
planning will be instrumental in how resilient we are.
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EXAMPLES
1. Reduce transport by car = less emission and fitter population

2. Clean fuels = less emissions and reduce risk of disease for women
• Around 3 billion people cook and heat their homes using open fires and simple stoves burning biomass (wood, animal 

dung and crop waste) and coal.
• Over 4 million people die prematurely from illness attributable to the household air pollution from cooking with solid 

fuels.
• More than 50% of premature deaths due to pneumonia among children under 5 are caused by the particulate matter 

(soot) inhaled from household air pollution.
• 3.8 million premature deaths annually from non-communicable diseases including stroke, ischaemic heart disease, 

chronic obstructive pulmonary disease (COPD) and lung cancer are attributed to exposure to household air pollution.

CO-BENEFITS



https://thevision.com/habitat/bicicle
tta-ecologica-inquinamento/

https://www.pinbike.it/
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https://thevision.com/habitat/bicicletta-ecologica-inquinamento/
https://thevision.com/habitat/bicicletta-ecologica-inquinamento/
https://www.pinbike.it/
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Greenouse gas Atmospheric survival time

CO2 100-1000 years

CH4 10 years

N2O (laughing gas) 150 years

Black Carbon, CAP 5 years
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METHANE (CH4)

• Methane is the primary component of natural gas, a common fuel 
source.

• If methane is allowed to leak into the air before being used—from a leaky 
pipe, for instance—it absorbs the sun’s heat, warming the atmosphere. 
For this reason, it’s considered a greenhouse gas, like carbon dioxide.

• While methane doesn’t linger as long in the atmosphere (10 years) as 
carbon dioxide (100-1000 years), it is initially far more devastating to the 
climate because of how effectively it absorbs heat. After its release, 
methane is 84 times more potent than carbon dioxide. Both types of 
emissions must be addressed if we want to effectively reduce the impact 
of climate change.
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Schematic cross-section from 
a high-latitude ocean margin
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Figure 1 | Compound- and sector-specific emissions 
of greenhouse gases, associated radiative forcing 
and global ruminant numbers over the past 50 
years. a, Estimates of direct radiative forcing in 
2008 for CO2 and non-CO2 greenhouse gases from 
anthropogenic sources. b, Projections of radiative 
forcing in four different scenarios: constant future 
emissions at 2008 levels (red); 80% reduction in 
only non-CO2 emissions (orange), 80% reduction in 
only CO2 emissions (blue), and 80% reductions in 
both non-CO2 and CO2 emissions (green). c, 
Estimated annual anthropogenic emissions from 
major sources of methane in recent years. Error 
bars represent 1 standard deviation. d, Global 
ruminant numbers from 1961 to 2011. 

ESTIMATE PROJECTION

CH4 ESTIMATE
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Greenhouse gas emissions from ruminant meat production are significant. 
Reductions in global ruminant numbers could make a substantial contribution to 
climate change mitigation goals and yield important social and environmental 
co-benefits.

Although a main focus of climate policy has been to reduce fossil fuel 
consumption, large cuts in CO2 emissions alone will not abate climate change.

Annual meat production worldwide 
is growing rapidly, and without policy 
changes is projected to more than 
double from 229 million tonnes in 
2000 to 465 million tonnes in 2050.
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Thanks to a multichambered
stomach and helpful 
microbes, cattle can digest 
food that humans cannot. 
The largest chamber, the 
rumen, is a fermentation vat 
that breaks down cellulose. 
Microbes soak up the 
resulting hydrogen, 
producing methane (CH4), 
which the cow releases.

Science News: Vol. 188, No. 11, November 28, 2015, p. 22
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GREENER COWS  These cows at the Ellinbank Dairy Research Centre in 
Victoria, Australia, wear backpacks that measure their methane output.



General Introduction – METHANE MAKERS (COWS)

28

Different approaches are under study to reduce bovine methane 
emissions. Most try to change the chemistry or microbial makeup of the 
rumen. 
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when full life cycle analysis including both 
direct and indirect environmental effects 
from ‘farm to fork’ for enteric fermentation, 
manure, feed, fertilizer, processing, 
transportation and land-use change are 
considered. Non-ruminant meats such as 
those from pigs and poultry (and marine 
fisheries) have a lower carbon equivalent 
footprint, although they still average 3–10 
times greater than high-protein plant foods. 
Pigs and poultry also consume feed that 
could otherwise be more efficiently 
consumed directly by humans.



Influencing human behaviour is one of the most challenging aspects of any 
large-scale policy, and it is unlikely that a large-scale dietary change will 
happen voluntarily without incentives.
Implementing a tax or emission trading scheme on livestock’s greenhouse 
gas emissions could be an economically sound policy that would modify 
consumer prices and affect consumption patterns. A tax has recently 
been successfully modelled for the European Union with tax rates 
proportional to the average greenhouse gas emissions per unit of food 
sold, although social justice, equity and food access issues need to be 
carefully considered. Such demandside mitigation measures have more 
social and environmental co-benefits than supply-side measures. For an 
effective and rapid response, we need to increase awareness among the 
public and policymakers that what we choose to eat has important 
consequences for climate change.
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Adapted from IPCC (2001) and Conrad (2009)
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Rice paddies are one of the largest 
anthropogenic methane source and 
produce 7–17% of atmospheric 
methane. Warm waterlogged soil 
and exuded nutrients from rice 
roots provide ideal conditions for 
methanogenesis in paddies with 
annual methane emissions of 25–
100-million tonnes.

1) NEW TECHNOLOGIES                2) GOOD PRACTISES
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pone-0021713-g002: Timeline for rice growth, maintenance and application. The dashed 
horizontal line indicates the water level that was maintained during various stages of rice crop 
and drainage 10–14 days before harvest. 
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Simple changes to farming practices in China have slashed the amount of methane released 
from rice fields.

Farmers normally flood rice fields throughout the growing season, meaning that methane is 
produced by microbes underwater as they help to decay any flooded organic matter.

Draining paddy fields in the middle of the rice-growing season stopped most of the methane 
release from the field. 

Only 1% of Chinese farmers drained their paddies halfway during the rice-growing season in 
1980, but around 80% of them have been routinely using this approach since 2000.

Given that most farmers outside China continuously flood their rice fields, the researchers 
say that simply shifting towards the practice of mid-season drainage could significantly 
reduce global paddy-derived methane emissions.
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What is SUSIBA2?

How do you test 
SUSIBA2 
localization?



What is the advantage of working with a 
transcription factor?



What is SUSIBA2?

• What are plant source 
and sink organs?

• How is carbon stored 
and transported in 
general in plants?


	Diapositiva 1
	Diapositiva 2: General Introduction
	Diapositiva 3: General Introduction
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6: General Introduction – how we usually look at the map
	Diapositiva 7: General Introduction – proportionally to the area
	Diapositiva 8: General Introduction – Cumulative emissions since 18th century
	Diapositiva 9: General Introduction – Vulnerability
	Diapositiva 10: General Introduction – Inequity dimensions
	Diapositiva 11: General Introduction – policy
	Diapositiva 12: https://cop23.com.fj/mitigation-adaptation-resilience/
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15: General Introduction – policy and health benefits
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18: General Introduction – BIOENERGY
	Diapositiva 19: General Introduction – BIOENERGY
	Diapositiva 20: General Introduction – NATURALLY OCCURRING…  …BUT ENCREASED BY CLIMATE CHANGE
	Diapositiva 21
	Diapositiva 22: General Introduction – METHANE MAKERS
	Diapositiva 23: General Introduction – METHANE MAKERS
	Diapositiva 24: General Introduction – METHANE MAKERS
	Diapositiva 25
	Diapositiva 26: General Introduction – METHANE MAKERS (COWS)
	Diapositiva 27: General Introduction – METHANE MAKERS (COWS)
	Diapositiva 28: General Introduction – METHANE MAKERS (COWS)
	Diapositiva 29: General Introduction – METHANE MAKERS
	Diapositiva 30: General Introduction – METHANE MAKERS (COWS)
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36: General Introduction – METHANE MAKERS (RICE)
	Diapositiva 37: General Introduction – METHANE MAKERS (RICE)
	Diapositiva 38: General Introduction – Good  Practise
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55: What is the advantage of working with a transcription factor?
	Diapositiva 56

