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Mr. Angus Mackay
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Facilitator Introductions

Mr. Nicholas Phythian
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Group Photo



This programme is part of Zambia’s 

National Climate Change Learning 

Strategy. The Facility for Action for 

Climate Empowerment to achieve 

Nationally Determined Contributions 

(FACE-NDC) project supports the 

implementation of this strategy and 

works to strengthen the capacity of 

individuals and institutions in Zambia to 

deliver on climate change.



Tour-de-Table

Introductions: 

• Name 

• Who you work for

• Specialty (if any)

• one personal experience of climate change

• place of climate or economic coverage in 
your outlet

➢ Post-it note: Training Expectations on flipchart



Workshop Objectives 

1. How the climate works 

2. Global warming & the international response

3. How a market economy works

4. How a Green Economy works

5. Green investment options

Help you understand & explain :



Pre-Training Self Assessment

https://www.surveymonkey.com/r/YNM3JPG

https://www.surveymonkey.com/r/YNM3JPG


What is this?





• Ecosystems link living (biotic) & non-living 
(abiotic) systems

• Energy & nutrients from the Sun or 
elsewhere flow around them

• They have sustained life on Earth for as 
many as 4 billion years. 



Each Ecosystem is one of multiple 
systems that interact & make life 

on Earth today possible.

Hold this idea. We will come back 
to it later.



Module 1
“A Question of Climate”



Part One

“Climate or Weather?”



Climate?



Weather?



Climate?



Weather?



Weather is 
an EVENT



Climate is a 
SYSTEM



A system 
within a system 
of interlocking 
systems we call 

the Earth 
System



Solar Radiation

Energy from the 
Sun



Five systems trap 
the Sun’s energy & 

transfer it round 
the Earth.

How?



The 
FIVE 

Spheres

Complex 
Interaction



The 
FIVE 

Spheres

Life 
Sustaining 

Balance



Cold air

Sinks

High Pressure

Warm air

Rises

Low Pressure





Ocean Currents



move chemical 
elements, compounds, 
nutrients around the 
FIVE spheres, sustain 

life, shape the climate & 
maintain planetary 

stability. 

BIOGEOCHEMICAL CYCLES



Water or 
Hydrological 

Cycle





Carbon Cycle

Nitrogen 
Cycle Phosphorus 

Cycle

Sulphur 
Cycle



Climate is 
not static.

Drivers of 
Change?



Internal Forcing

The Dance … … of the Spheres

Biogeochemical Cycles



External Forcing





… change within Periods of Volatility or as the Climate 
changes. 



El Niño & La Niña?



Climate 
Change

Locked in



Coffee / Tea Break

Be back at 11h15



Part Two

“Global Warming?”



Greenhouse?

Conserve
Protect



Solar Radiation

Electromagnetic

Energy



The Greenhouse Effect

Solar Radiation

• Earth System reflects/absorbs/traps Sun’s 
radiation

• Earth & Atmosphere reflect about 30%

• Absorb/trap about 70% as heat



Greenhouse 
Gases

The Earth reflects heat as 
infrared radiation.

GHGs absorb & re-emit this 
heat in all directions.

This causes the Greenhouse 
Effect





Good or Bad?

Greenhouse Effect



No Greenhouse Effect
Average Temperature?

−18°C 



− 180°C (night) 100°C (day) 

37°C (Human Body) 



Protective envelope of gases & 
particles

Stops Earth freezing & overheating

Shields from Harmful Radiation

• Nitrogen (78%)
• Oxygen (21%)
• Argon (0.96%)
• GHGs?

SIGNIFICANT & GROWING part of
the Atmosphere

Increased GHGs = Increased WARMING

Air?



Greenhouse 
Gases

Natural

or

Anthropogenic



Anthropogenic 
Emissions?
“Emissions of greenhouse gases 

(GHGs), precursors of GHGs and aerosols caused by 
human activities. These activities include the burning 

of fossil fuels, deforestation, land use and land-use 
changes (LULUC), livestock production, fertilisation, 

waste management and industrial processes.”

The Intergovernmental Panel on Climate Change 
(IPCC) Glossary



CO2

Carbon 

Dioxide?

Primary 

GHG

Long lifespan, 100s of 

years or more

75%



Sources of CO2

FOSSIL FUEL Burning: Energy, Industry, 

Heat

DEFORESTATION: Forest clearance, 

Slash & Burn farming, forest fires

FOSSIL FUEL Transport



Methane?

Biogas



Methane 
CH4

More potent than CO2, shorter lifespan (12 years)

AGRICULTURE: Rice paddies. WASTE Management

AGRICULTURE: Belching livestock, 

manure.



Fossil Fuel 
Flaring & 
Leakages

Extraction, processing 

& transportation



Nitrous Oxide?
More potent than CO2 & methane, less emitted

Anaesthetic Party drug



Nitrous Oxide 
N2O

Fertilisers, animal waste, 

wastewater treatment & 

fossil fuels.

“Laughing Gas”



Hydrofluorocarbons HFCs

HFCs & CFCs?

Chlorofluorocarbons CFCs

Manufactured chemicals

Perfluorocarbons PFCs

Chlorofluorocarbons CFCs



Tropospheric/Ground-Level 
Ozone: Powerful GHG, chemical 
reactions from air pollutants, 
short-lived - weeks/months, 

Ozone O3

Stratospheric/Upper 
Atmosphere Ozone: Natural, 
protects from harmful UV 
radiation

Natural Malagasy sunscreen



Break down methane



Aerosol?

Suspended 

particles
Some heat, 

most cool





Aerosols everywhere …

Dust (red) is lifted from the surface, sea salt (blue) swirls inside cyclones, 

smoke (green) rises from fires, and cooling sulfate particles (white) stream 

from volcanoes and fossil fuel emissions.



Break down methane

Reflect sunlight into space

Reflect sunlight, seed cloud formation

Natural & Aviation con- or condensation trails



GHG & 
Aerosol 

Emissions

Natural

Anthropogenic



Water Vapour

Natural 
GHG





CO2 

over 75% 
of 

emissions



Measuring CO2 

ppm or Parts Per Million

Pre-industrial Concentration

280 ppm

Today

429 ppm



Carbon 
Sinks …

… lock away 
CO2 



1. Rock

2. Oceans

3. Soil



Blue 
Carbon



Trees

Rainforest



Feedback Loops & 

Tipping Points



Albedo Effect



Break down methane

Reflect sunlight into space

Moist soil & snow reflect heat

Reflect sunlight, seed cloud formation

Natural & Aviation con- or condensation trails



Deforestation



Risks
Killer heat

Violent storms

Worse?



Part Three

“A Climate Story”



Part Four

“The International Response”



Toronto 
1988

World Conference on the 
Changing Atmosphere: 
Implications for Global 

Security



“Humanity is conducting an 
unintended, uncontrolled, 

globally pervasive experiment 
whose ultimate consequences 

could be second only to a global 
nuclear war.”



UNEP
UN Environment 

Programme

WMO
World 

Meteorological 
Organization

Intergovernmental Panel on Climate Change

Late 1988



“created to provide 
policymakers with regular 
scientific assessments on 

climate change, its implications 
& potential future risks & put 

forward ADAPTATION and 
MITIGATION options"

IPCC describing its role

The IPCC



UNFCCC
1992

COP
1995



United Nations Framework 
Convention on Climate Change

UNFCCC?

Conference of the 198 Parties to the 
UNFCCC

COP?



Mitigation?
“A human intervention to reduce emissions or 

enhance the sinks of greenhouse gases”

IPCC Glossary



Adaptation?
“In human systems, the process of adjustment to 

actual or expected climate and its effects, in order 
to moderate harm or exploit beneficial 

opportunities. 

“In natural systems, the process of adjustment 
to actual climate and its effects; human intervention 

may facilitate adjustment to expected climate and 
its effects.”

IPCC Glossary



Paris 
Agreement

2015

Temperature Targets 

1.5°C or well below 2°C increase over pre-
industrial global surface average 

Nationally Defined Contributions (NDCs)

Every 5 years

Adaptation & Resilience

Enhance

Net Zero Emissions

Before 2100

Mobilize Financial Resources



Pre-industrial 
Average?

13.6°C to 13.7°C 

1850-1900

First available near-global land 
& sea measurements



+1.5°C 15.1°C 



Net Zero?
“Net zero emissions are achieved 

when anthropogenic emissions of greenhouse 
gases to the atmosphere are balanced 

by anthropogenic removals over a specified 
period.”

IPCC Glossary



AR6 Synthesis 
Report: Climate 
Change 2023

AR7 Synthesis 
Report due by 
late 2029



LUNCH Break

Be back at 14h00



Panel: Impact of Global Warming & the changing climate in Zambia



Coffee / Tea Break

Be back at 15h15



Quiz



Evening Review

Identify 3 topics you found most useful: 

✓ what worked, 

✓ what did not, and 

✓ loose-ends that need clarification



Reading Homework

Journalism “Food for Thought” section in the Participant’s 
Handbook
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