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FACE NDC

Facility For Action For Climate Empowerment to
achieve Nationally Determined Contributions

This programme is part of Zambia's
National Climate Change Learning
trateqy. 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
eliver on climate change.




FACE NDC

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

Help you understand & explain :

1
2
3.
4
5

How the climate works

Global warming & the international response
How a market economy works

How a Green Economy works

Green investment options



Pre-Training Self Assessment
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Ecosystem




* FEcosystems 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.



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?”
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Weather?




Weather is
an EVENT




N ‘

Climateis a




o,

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?
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Atmospheric Circulation
Polar High

(Cold, Dense Air) .
- ) }Eﬁ:lj Cell

=% 90°N

3“\\\-\' ::- \- :

| Subpc olar Low (~60°N q-w ﬁ'

- — -

Cold air | - Warm air
Sinks il /////v/ \\\(E;’JZto?Z’ii”o'@ | e | Rises
High Pressure b \\ Trade W'"ds“ \g Low Pressure

__ High Pressure -

(Subtropical High)
\ Westerlies

(Cold, Dense Air) ‘

o= Warm, Rising Air
4=p Cold, Sinking Air - Westerlies <« <Gmm)p Trade Winds

- ==p = Polar Easterlies



Thermohaline Circulation
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Sea-to-Air
Heat Transfer

Ocean Currents

o

Solar Warming ,
of Ocean Waters




BIOGEOCHEMICAL CYCLES

move chemical
elements, compounds,
nutrients around the
FIVE spheres, sustain
life, shape the climate &
maintain planetary
stability.



Transport

— : \WWater or

| Prempltatlon
.M ‘\\
Transpiration \

B \ \

Hydrological
Cycle

Groundwater Flow




PRECIPITATION, DEPOSITION / DESUBLIMATION
ACCUMULATION, SNOWMELT, MELTWATER, SUBLIMATION,

Water droplets fall from clouds — DESUBLIMATION/OEPOSITION |
as drizzle, rain, snow, or ice. Snow and ice accumulate, later melting back
oECTION into liquid water, or turning into vapor.

Winds move clouds through

the atmosphere, B

CONDENSATION, CLOUDS, FOG

SURFACE RUNOFF, CHANNEL RUNOFF,
RESERVOIRS

Water flows above ground as

Water vapor rises and runoff, forming streams, rivers,
condenses as clouds. < | swam's ondgs and lak'e&
\ p ’ p '’
EVAPORATION

Heat from the sun causes
water to evaporate.

PLANT UPTAKE, INTERCEPTION,
TRANSPIRATION

Plants take up water from the
ground, and later transpire it

HYDROSPHERE, OCEANS back into the air.

The oceans contain e
97% of Earth's water. \\ =T

e o

P e aw

INFILTRATION, PERCOLATION, SUBSURFACE
FLOW, AQUIFER, WATER TABLE, SEEPAGE.
SPRING, WELL

Water is soaked into the ground,
flows below it, and seeps back out
enriched in minerals.

The Water Cycle

Water moves around our planet by
the processes shown here. The water
cycle shapes landscapes, transports
minerals, and is essential to most life
and ecosystems on the planet.

VOLCANIC STEAM, GEYSERS, SUBDUCTION
Water penetrates the earth’s crust, and
comes back out as geysers or volcanic steam



Nitrogen
Cycle

Carbon Cycle

Atmosphere

N-et terrestrial

uptake
3

Soil carbon

Fossil fuels,

cement, and

landiuse
change

"Microbial
respiration and
decomposition

Fossil pool
(10,000)

Sulphur
Cycle

Phytoplankton
photosynthesis

Atmospheric
Carbon Net

Annual Increase
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1002

Resplratlon
and
decomposition

Deep ocean
(37,000)

Reactive sediments

(6000)

Phosphorus
Cycle



Climate is
not static.

Drivers of
Change?




nternal Forcing
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External Forcing

Earth’s Tilt




_Climate Volatility Climate Change
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HURRICANES &
TYPHOONS

o e - simaaie
‘.’, ~ SNOW & ICE

v

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



El Nino & La Nina?

o WD L L LA NIFA CLIMATE IMPACTS

December-February
December-February
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FACE NDC

Coffee / Tea Break

X

Be back at 11h15



Part Two

“Global Warming?”






Solar Radiation

Electromagnetic

Energy




The Greenhouse Effect
Solar Radiation

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

® Farth & 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




The Greenhouse Effect




Greenhouse Effect

Good or Bad?




No Greenhouse Effect
Average Temperature?
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100°C (day)
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37°C (Human Body)



Protective envelope of gases &
particles

Stops Earth freezing & overheating
Shields from Harmful Radiation

* Nitrogen (78%)
* Oxygen (21%)
* Argon (0.96%)
e GHGs?

SIGNIFICANT & GROWING part of
the Atmosphere

Increased GHGs = Increased WARMING



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



Carbon
Dioxide?

ORIGINAL TASTE C O 2

bl
3
2
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Deticious & Refreshing

-

—

Primary
GHG

75%

Long lifespan, 100s of
years or more




Sources of CO,

J-ISEFORESTATION Forest clearance,
Slash & Burn: tarmlng, fores Ai

FOSSIL FUEL Burning: Energy, Industry,
Heat




Methane




Methane
CHg4

More potent than CO., shorter lifespan (12 years)

AGRICULTURE: Belchlng Ilvestock
manure. |,

AGRICULTURE: Rice paddies.

Y )

WASTE Management
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Nitrous Oxide?

More potent than CO; & methane, less emitted

Anaesth
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Manufactured ch

Chlorofluorocarbons CFCs
Hydrofluorocarbons HFCs

emicals

Perfluorocarbons PFCs



Ozone O3

Stratospheric/Upper
Atmosphere Ozone: Natural,

protects from harmful UV
radiation

Tropospheric/Ground-Level
Ozone: Powerful GHG, chemical
reactions from air pollutants,

short-lived - weeks/months,

- AT
Natural Malagasy sunscreen %




Physical drivers of climate change

~

Carbon dioxide
Methane

Nitrous oxide
Halogenated gases
Nitrogen oxides
Other gases
Sulphur dioxide
Organic carbon
Ammonia

_ Black carbon
Irrigation and albedo
Aviation contralls

Contributonin°C -1 -05 0 05 1 15

.<

Break down methane

Greenhouse gases

~
~

<

Aerosols




Aerosol?

Susp_ended P Some heat,

particles most cool

C—_

»




VOLCANIC DESERT DUST " INDUSTRIAL

ASH AEROSOLS




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.



Physical drivers of climate change

~

Carbon dioxide
Methane

Nitrous oxide
Halogenated gases
Nitrogen oxides
Other gases
Sulphur dioxide
Organic carbon
Ammonia

_ Black carbon
Irrigation and albedo
Aviation contralls

Contributonin°C -1 -05 0 05 1 15

.<

Break down methane

Greenhouse gases

~
1 Reflect sunlight into space

J Reflect sunlight, seed cloud formation

Aerosols

Natural & Aviation con- or condensation trails




GHG &
Aerosol
Emissions

Natural

Anthropogenic







Greenhouse gas emissions by economic sector
Industry

Land use

Buildings

Transport

Other energy

| | | | | |
0% 10% 20% 30%

~ Direct emissions (77% of total)

~ Emissions from electricity and heat
production used by sector (23% of total)



over 75%

of
emissions




Measuring CO»

ppm or Parts Per Million

Pre-industrial Concentration

280 ppm

Today
429 ppm



Carbon
Sinks ...

... lock away
CO;




Rock
Oceans
Soll

1
2
3




Blue
Carbon

Ecosystem service value per ha (US dollars)

\

\

— 91,000

\

\

— 15,000

— 10,000

— 5000

Tidal marsh

Coastal
plankton

Mangrove

Seagrass

Deep sea
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Physical drivers of climate change

~

Carbon dioxide
Methane

Nitrous oxide
Halogenated gases
Nitrogen oxides
Other gases
Sulphur dioxide
Organic carbon
Ammonia

_ Black carbon
Irrigation and albedo
Aviation contralls

Contributonin°C -1 -05 0 05 1 15

.<

Break down methane

Greenhouse gases

~
1 Reflect sunlight into space

J Reflect sunlight, seed cloud formation

Aerosols

Natural & Aviation con- or condensation trails

Moist soil & snow reflect heat
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Part Three

“A Climate Story”



Part Four

“The International Response”



World Conference on the
Changing Atmosphere:
Implications for Global
Security

Toronto
1988



“Humanity is conducting an
unintended, uncontrolled,
globally pervasive experiment
whose ultimate consequences
could be second only to a global
nuclear war.”



Intergovernmental Panel on Climate Change

e 1A €Y T LT, e

 ACT NOW T0 e
SAVE THE 7 0% " 25
EARTH' '
UN Environment World
Programme Meteorological
Organization

Late 1988



The IPCC

“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
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UNFCCC?

United Nations Framework
Convention on Climate Change

COP?

Conference of the 198 Parties to the
UNFCCC




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



IT'S OFFICIAL:

2024 was the world's warmest year
since recoras began In 1850

15.1°C +1.5°C

0
-

48 years since Earth’s had a colder-than-average year

1976 1 2015 2020 2024

ea; y temperature con d to 20*"-ce ntury average

1.0ICS




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
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IDCC .-

VERNMENTAL F
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ARG Synthesis AR7 Synthesis
Report: Climate Report due by
Change 2023 late 2029
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LUNCH Break

Be back at 14h00



FACE NDC

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

=




FACE NDC

Coffee / Tea Break

X

Be back at 15h15
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Evening Review

ldentify 3 topics you found most useful:
v’ what worked,
v' what did not, and

v loose-ends that need clarification



FACE NDC

Reading Homework

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