WILDLIFE AND
ENVIRONMENTAL
CONSERVATION

SOCIETY'OF

SMARISCEIMASEEVACTIONS

IROOLKKE
RROMEDATARTIONAGHION

AVWLoolkatdtordlleannersfand

Climate" ‘ Actions

Zambia




Climatet Actions
Zambia

©Wildlife and Environmental Conservation Society
of Zambia (WECSZ), 2019

Project Manager: Enock Mwangilwa
Project Ecologist: Ceswa J. Mpandamabula

Support Team: Maldrine Mbeba, Kafula Milambo,
Sikela Namangolwa, Clement Chiimbwe

Cover Photo: Enock Mwangilwa

Photography: Internet Sources. All credit is given to the
owners of the photos.

Ilustrations: Ceswa Mpandamabula and Enock
Mwangilwa

National Coordinator: Patrick Shawa

For further information:

WECSZ National Office

Plot 4435 Kumoyo Road, Longacres

P.O. Box 30255, Lusaka, Zambia

E-mail: wecszzam@gmail.com or wecsz@microlink.zm
Website: www.conservationzambia.org

Tel: 260-211-251630 or 260 954-192-660

Climatez Actions
Zambia

Pagel



INTRODUCTION

The Wildlife and Environmental Conservation Society of
Zambia (WECSZ) is a not-for-profit non-governmental
organization established in 1953. The organization
focuses its efforts on Research, Environmental Advocacy,
Environmental Education and Practical Conservation.
WECSZ runs the largest Environmental Education
programme through its Chongololo and Chipembele
Conservation clubs in over 1000 schools in the 10
provinces of Zambia.

The Smart Climate Actions Zambia (SCAZ) project was
made possible with technical support from The Swedish
Meteorological and Hydrological Institute (SMHI) and
through generous funding from the Swedish Agency for
International Development (Sida).

SCAZ was developed on the premise that school-going
children have limited or lack an understanding of the
destructive practices that contribute to climate change
within their communities. It was further observed that
there is a general lack of platforms in most Zambian
communities to learn about climate change and engage in
climate change resilience efforts, these reasons were
enough to develop and implement this project. We hope
that this work will inspire others into adopting sustainable
smart climate actions in Zambia and more especially in
schools located both in rural and peri-urban Zambia.

This toolkit was therefore developed to supplement
climate smart actions across Zambia.
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AN INTRODUCTION TO CLIMATE CHANGE
SCIENCE

Climate Change is like any other science that we take at
school. Climate change has over the years proven to be an
alarming threat to the health and well-being of the global
community and one cannot ignore it. The change in
normal weather patterns can be attributed to human
activities carried out all in pursuit of a comfortable life. It
is no hidden secret that the environment has been left in a
compromising state and is in dire need of help. Such help
can only be achieved by further studying the causes of
climate change, the detrimental impacts on the human
population and biodiversity and also by analyzing what
changes in lifestyle have to be made to either minimize or
stop the change. Like any other science, to understand the
full extent of climate change as a problem, one has to
carry out experiments, model scenarios and carryout case
studies to fully understand the entire scope of climate
change as a science and global problem also. This section
will deal with climate change as a science and will aim to
show how as humans, we are constantly contributing to
the damage of our world. The section will also highlight
the impacts that human actions have on the climate and
the possible solutions on how we could deal with or
completely stop any further damage.
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Lesson Objectives

1. Define climate, weather, and climate change
2. List 2 causes of climate change (gases)
3. List 2 contributing factors of climate change

Materials and Tools

Flipchart, markers, photos

Localize

Write down any research to do before your session that
pertains to its content. For example, find out how crop
yields were this year compared to last year. Have people
complained of drought in this area?

Energizer

The Facilitator must give a preamble on the difficulty of
climate change science subject and the need to give the
science the respect it deserves before studying it. The
energizer in song proceeds as follows;

Facilitator: Niyokosa Climate Change, Niyokosa!
Leaners: Niyokosa!

Facilitator: Niyokosa Climate Change, Niyokosa!
Leaners: Niyokosa!

Facilitator: Niyokosa?
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Leaners: Niyokosa!
Facilitator: Niyokosa? Leaners: Niyokosa!

All this is done with gestures of holding one’s head with
both hands while bending forward and rotating one’s head
in a clockwise motion.

TAKE A STAND

Ask the Learners to stand up if they agree with the
statements, remain sitting if they disagree with the
statement and wave their hands if they are not sure. Allow
2 representatives from each group to share why they take
that stance.

The aim of this is to encourage debate and appreciation
for opposing views and also to carry out a pre-session
evaluation so as to understand the level of knowledge
among the participants with regards to climate change.

TRUE/FALSE
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e America and countries like China are causing climate
change and countries like Zambia are suffering more.

Facilitator: Define the key basic terms in climate change
science  (weather, climate, climate
variability).

Learners: Attempt to define some of the key basic terms.

Facilitator: Defines  “climate  change”  clearly

differentiating it from the other key terms —
provides a case study and examples.

Facilitator: Explain the greenhouse effect; give a

localized analogy of the concept — “Blanket
model ”.

Learners: Attempt to give the causes of climate change.

Facilitator: Outline the causes of climate change

categorically.

Facilitator: Differentiate the causes of climate change

from the contributing factors.

Group: Question and Answer session.

Facilitator: Give homework to the learners related to the

themes discussed.

Group: Review the key messages covered in the

session.

Facilitator: Cheer the group to break out.
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Weather is the day-to-day state of the surrounding
environment (atmosphere). Weather can change every
minute, hour, day, week, and month. Weather is a mixture
of rain, temperature, cloudiness, wind, etc.

Climate is the weather of a place averaged over a long
period of time (30 years).
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Climate Variabilit

Climate variability is the ‘natural change’ in the earth’s
general (normal) weather conditions over short periods of
time. This includes seasons like rain season and cold
season.

North Africa  November - March

East Africa April - June | October - December
Horn of Africa February - April | June - October
Southern Africa November - March

West Africa April - July | September and October

Climate Change

Climate change is the recorded ‘change’ in the earth’s
general (normal) weather conditions over a 30 year
period. This change is mainly due to human activities
(Anthropogenic if you are feeling fancy).

Climate change can also be referred to as a science of
extremes. The extreme change in temperature from an
observed average over a period of years for example is a
clear indication of a change in normal.
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Case Study. Climate records show that in February every
year from around 1990 up to 2018, Lusaka has
experienced a good amount of rainfall. You would
automatically assume that the trend will continue, but in
February 2019, Lusaka experienced one of the toughest
droughts in history. A clear change in the normal. This
here can be attributed to climate change.
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February February February February
1990-2000 2000-2010 2010-2020 2019

A greenhouse is a perfect representation of how our earth
works with regards to the sun and atmosphere. A
greenhouse is a structure with walls and roof made chiefly
of transparent material, such as glass, in which plants
requiring regulated climatic conditions are grown.

Greenhouse structures work by taking in sunlight and
using it for heating. A greenhouse turns the solar energy
of the sunlight into thermal energy. Various materials
used in a greenhouse allow full or partial sunlight to filter
through the walls and ceilings. This solar energy is
absorbed by the vegetables and plants who convert this
heat into further energy and warmth. This method is
known as convection. When the heat is expatriated, it
becomes trapped in the greenhouse structure which in turn
creates humidity. Humidity is the amount of water vapour
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in the atmosphere and is required for plants to grow well.
Hence, this system circulates on its own to create the ideal
growing conditions for plants, vegetables, flowers and
crops.

It is good to note that the earth works in a similar manner
through the process known as The Greenhouse Effect.

It is good to note that the atmosphere is a thin gas layer
that surrounds the earth and is made up of gases that help
in regulating the earth’s temperature. Introduction of any
foreign gases into the atmosphere will lead to the
destruction of the atmosphere and in the process
compromise the normal functioning of the earths
atmospheric or weather conditions. The atmosphere is
composed of the following components:

Nitrogen — 78%, Oxygen — 21% and other trace gases
—-0.9%.

TMOSPHERE
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The Greenhouse Effect

Some heat s reflected by
the earth and the
Heat is released from the Earth, atmosphere
some passes through the
atmosphere, some is retained SUN
back to Earth
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To help cement the leaners’ understanding of the
greenhouse effect and the dangers associated with the
emission of GHGs, the following narration could be used

to drive the point home.

a bed with your
younger brother or
sister.

ClimatezActions
Zambia

Imagine that you share

Page12



Willie
from
Mporokoso

One day, during

the school holidays,

your cousin Willie
from  Mporokoso
comes to visit. You
now have to share a
bed the three of you.

The first night
before going to bed,
Willie is  very
excited and cannot
stop eating.

Then  grandma’s
hospitality ensures
Willie eats well.
And for that reason,
Willie ends up

eating a combination of foods that have serious stomach
consequences. Boiled Eggs, Sweet potatoes, Beans,
Munkoyo, Visashi and Sour Milk. Yikes!

ClimatezActions
Zambia

Page13



Its bedtime and you
all go to sleep.
. Everyone  except

Willie’s stomach is
fast asleep. It’s in
the middle of the
cold season
therefore everyone
chooses to cover
their heads with the
blanket to stay warm. In the middle of the night, Willie
does the unimaginable. He farts!

It gets very hot inside the blanket by the second and the
fart smells so bad that it is unbearable and becomes hard
to breath. The only solution now, is to take the blanket off
in order to release the bad air and have a gasp of fresh air.
That is known as the blanket effect and is also another
way to understand the greenhouse effect.

Unfortunately, unlike in the story, we cannot take the
blanket off (atmosphere) once it gets too hot because of
the gases that we as humans keep emitting. We therefore
have to suffer the consequences or find better ways of
either avoiding or adapting to the catastrophe at hand.
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Causes of Climate Change

The main cause of climate change is the emission/release
of Green House Gases commonly known as GHGs. These
gases once released, destroy the atmosphere and in the
process lead to Global Warming.

The most commonly emitted GHGs in Zambia include;
Carbon dioxide (CO2), Methane (C4H), Nitrous Oxide
(N20).

Greenhouse Gases

o

Methane
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It is important to note that there is a difference between
the causes and contributing factors of climate change.
When we talk about the causes, we are referring to the
elements that directly drive climate change, i.e. the GHGs
and Chlorofluorocarbons (CFCs). While the contributing
factors to climate change are elements or activities that
enhance the production of GHGs and a most often human
induced.

The following are some of the contributing factors to
climate change in Zambia;

1. Burning of fossil fuels. Fossil fuels are sources of
energy that have developed within the earth over
millions of years. Some other fossil fuels are created
through human-driven processes. An example of such
fossil fuel is the production of charcoal. The burning of
fossil fuels releases harmful gases such as carbon
monoxide (CO) which when exposed to air combines
with one atom of oxygen and becomes carbon dioxide
(CO2) which as we know, is the most potent
greenhouse gas.

The use of

charcoal

for

~ household

~ cooking

| produces

harmful

GHGs
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The burning of petrol and diesel from cars produces
harmful GHGs

2. Deforestation. Deforestation is the permanent
destruction of trees/forests in order to make land available
for various uses without planting other trees. Zambia is
one the countries with the highest deforestation rates in
the world which currently stands at 270,000 hectares per
year.
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The following are some of the causes of the high
deforestation rate in Zambia;

Infrastructure
Development

Agricultural Expansion

Caterpillar Harvesting

Charcoal
Production

Barry Commoner was one of the founding fathers of
Ecology and environmental studies. He highlighted three
(3) laws of the environment that govern ecological
processes. Understanding these laws will help us better
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connect the links between human actions on the climate
and the consequences that stem out of the very actions.

The 3 laws are as follows:
1. There is nothing like a free lunch
2. Mother nature knows best
3. All things are linked

The impacts of climate change in Zambia are clear cut
and for the past years have been well documented. Using
the data gathered by institutions such as the Zambia
Meteorological Department, and incorporating that data
with other sources such local knowledge, one can observe
a trend in the changes taking place in the climate.

Impacts Summary

. Increased Soil Erosion
. Disruption of Water Cycles

. Desertification
. Reduced Biodiversity (animals, plants)
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Total C02 Emissions in 2014 [MtCO2e]
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Homework

Identify and write down a minimum of 2 contributing
factors to climate change that you observe in your home
and in your communities. Present your results to your
facilitator.

To emphasize the point that only care can save the World,
the facilitator can lead a team cheer which is about picking
papers and planting trees!

Facilitator: “’Doba doba doba!
Learners: Dobal!

Facilitator: Doba...

Learners: Doba Paper x 3

Facilitator: Shanga shanga shanga!
Learners: Shanga!

Facilitator: Shanga!

Learners: Shanga Mutengo x 3"’
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CLIMATE CHANGE MITIGATION AND
ADAPTATION

If there is a hole at the bottom of your only jerrycan for
fetching water at home but you keep using it, you will
always get less water and/or get wet by the water
whenever you use it. The solution to this would be to
mend or block the hole so that you get more water and
avoid getting wet or you can find a new jerry can. By
doing this, you will have dealt with the cause as well as
the impact of using a damaged jerry can to fetch water. In
other terms, you will have mitigated the cause of your
problem and adapted to the resulting effect.

Scientists use this same approach in response to the
climate change crisis at local, national and global level.
Climate change mitigation responds to the causes of
climate change while climate change adaptation responds
to the impacts of climate change.

By the end of this lesson, you will have covered the
objectives highlighted below.

1. Differentiate mitigation and adaptation and give
examples
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2. List 2 impacts of climate change in Zambia

3. Give one example of climate change adaptation in the
village

4. Give one example of climate change mitigation in the
village

2 flipcharts, markers, dominos, toy chameleon (printed
color picture) and printed pictures - Kariba dam,
conservation farm, installed solar panel and tree planting
exercise.

e Find out if conservation farming is prevalent in the
area. What other information could be good to know
beforehand?

e Find out how your grandfather or grandmother used to
store foods they harvested in readiness for the next
season.

Facilitator: Only care can save the world,
Learners: Only care can save the world
Facilitator: Only care can save the world
Learners: Only care can save the world
Facilitator: Chitemene!
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Learners: Chitemene is so dangerous,
only care can save the world
Everything x 2

Facilitator: Byala byala byala!
Learners: Byala!

Facilitator: Bwala,

Learners: Bwale Cimuti!

Facilitator: Sunga sunga sunga,
Learners: Sunga!

Facilitator: Sunga,

Learners: Sunga imbushi!

Facilitator: Bomfya bomfya bomfya!
Learners: Bomya,

Facilitator: Bomfyal!

Learners: Bomya manure!

Facilitator: Lima lima lima!
Learners: Lima,
Facilitator: Lima!
Learners: Lima tute!

TAKE A STAND
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e There are things we should do to change with the
climate.

Facilitator: Define the words cause and impact and give
examples.

Learners: Give the causes and impacts of climate
change.

Learners: Share what they understand by mitigation and
Adaptation in general.

Facilitator: Define the general meaning of mitigation and
adaptation.

Facilitator: Demonstrate mitigation using the domino
theory; engage the learners in arranging the
dominos in letter C.

Facilitator: Demonstrate adaptation using a picture of a
chameleon or let them play with the toy
chameleon find a live one if you can.

Learners: Attempt defining climate change mitigation
and climate change adaptation; Combining
the meaning of climate change with the
general meaning of mitigation and

adaptation.

Learners: Attempt sharing the impacts of climate
change.

Climatex Actions
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Facilitator: Clarify on the impacts of climate change:
give two or more clear examples of the
impacts of climate change.

Facilitator: Define climate change mitigation with
example.

Facilitator: Define climate change adaptation with
example.

Facilitator: Divide the learners into 5 groups, give each
group one of the printed pictures. Ask the
learners to discuss whether or not the picture
displays climate change mitigation or
adaptation.

Group: Discuss the answers from each group.

Group: Assign mitigation and adaptation tasks to the
learners or carry  out a mitigation and
adaptation initiative with the learners.

Facilitator: Read the “charge” to all the learners.

Facilitator: Cheer the group to break out.

The causes (sources, roots or origins) of climate change
are basically the greenhouse gasses (bad gases). When
these gasses exist in excess in the atmosphere, over a long
period of time they alter the normal atmospheric
conditions and impacts (influences, results, effects) life on
earth negatively, e.g. Increased temperatures.
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The Domino Theory - Mitigation
There is so much l
g

bad gases in the
atmosphere and
they will keep
causing  many
impacts to the
environment  if
we do not stop
producing more. The bad gasses are the first dominos that
fall and affect everything else. When we stop or reduce
more of them from falling, we have practiced mitigation.

The Chameleon - Adaptation

This  creature
faces so much
danger from the
environment,
sometimes
children stone
it to death or
other predators
feed on it. But
for it to survive, it changes its skin color to suit or fit in
the surrounding and minimize or reduce chances of it
being harmed. When it does this, it practices adaptation.

Climate Change Impacts: In the Zambian Context
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The impacts of climate change in Zambia have been
experienced in relation to temperature, water resources,
agriculture, wildlife and human health to mention but a
few. These impacts present themselves differently
depending on the part of the country with respect to the
varying livelihoods in different parts of the country. Some
of the impacts are presented below;

Climate change has an impact on the cooling and heating
of the earth and this has been felt in Zambia. The cold
season June — July now presents itself in extremes colder
than in the past years while the hot season September —
October presents itself warmer than in previous year. This
happens when the greenhouse gasses trap a lot of heat that
is supposed to escape the earth through the atmosphere
thereby making the earth warmer than it should be. This
goes on to affect both humans and other living organisms
in various ways such as dehydration and supports the
spread of diseases such as malaria and cholera.

Droughts (Little or no rain): climate change disturbs the
water cycle. This occurs when there is limited water
evaporating to the atmosphere and return as rainfall. The
water resources tend to dry out when there is high
evaporation resulting from increased heating of the
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earth’s surface as well as when there is reduced
evapotranspiration due to massive cutting down of trees
to clear land for farming. In the long run this causes water
shortages in the water bodies such as rivers, streams and
lakes.

Flooding: Climate change causes very heavy rainfall but
in shorter rainfall periods. This happens due to the limited
time for the soil to absorb the rainwater.

Examples: Water scarcity in water bodies in Zambia

River drying in Kuchbwi in Southern province
Reducing water levels in Luangwa river

Agriculture

Climate change impacts such as droughts and floods
initiate a chain of further harm in other sectors because in
the end, all things are connected. Therefore, some of the
impacts on the agriculture sector are described below;

Poor crop productivity: This is due to limited or
insufficient water for the crops to grow well. This is also
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due to erosion (washing away of top soil) causing poor
soil fertility. Sustained poor crop productivity can lead to
food shortages, malnutrition and loss of life in the waste
case scenario.

Destruction of crops: Climate change induced floods
destroy crops in farm lands. Damage to crops also occurs
due to long drought conditions. This affects the harvest of
the people from their hard worked on investment in
farming.

Examples: Drying maize and crop destruction by floods
in 2018/2019 farming season

Southern province

Destruction of livestock: Changes in the climatic
conditions also lead to the breeding of new pests and
vectors that introduce diseases to livestock and cause loss
by death as they are new and response measures are not
well recognized.

ClimatezActions
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Example: Cattle
dying from
unknown disease
in Southern
province

Wildlife (Fauna and Flora — Animals and Vegetation)

Due to climate change, there are plant and animal (flora
and fauna) species, that can no-longer survive in the
current climatic conditions. Some of these species become
endangered while others become extinct over time. The
experienced impacts of climate change on wildlife in
Zambia include biodiversity loss.

Biodiversity Loss: This occurs when the climatic
conditions change to extremes under which certain plants
and animals cannot survive. The plants dry out while the
animals lose their food and eventually die.

Human Health

Climate change puts humans at risk because it threatens
our basic needs such as shelter, water and living
conditions. It also increases the occurrences of disasters
that affect the heath of human beings as described below;
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Diseases: Increases in temperature resulting from climate
change favor the breeding of vectors such as mosquitos
and this increases the spread of diseases such as malaria.
It also contributes to the spread of communicable diseases
such as cholera through floods after heavy rain
downpours.

Damage to infrastructures: Infrastructure such as
houses, schools and roads are destroyed when disasters
such as floods happen. This threatens human health by
way of accidents that cause injury or worse off lead to loss
of life.

Examples: Damage to infrastructure and spread of
diseases by floods in Zambia — 2017/2018-2019

\ — -

i 2

Clinic destroyed y floods in Kasama Bridge swept away
by floods along Kasama -Mpulungu road
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ion during heavy rainfall in Lusaka Cholera
outbreak in Lusaka, Zambia

Climate Change Mitigation

This refers to actions aimed at reducing or avoiding the
emission of greenhouse gasses. It addresses the causes of
climate change which include Carbon dioxide, methane,
Nitrous Oxide, Sulphur Dioxide, Chlorofluorocarbons
(CFCs) into the atmosphere.

Climate Change Adaptation

This concept basically refers to the responses aimed at
moderating harm from the impacts of climate change or
preventing the climate change impacts. It requires
adjusting the way we do our day to day business so as to
enable survival in climatic changes.
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Climate Change Mitigation and Adaptation in the

Village

Community members can contribute positively to climate
change mitigation and climate change adaptation by
practicing the following things in their homes, schools,
churches and communities at large;

Practical Climate Change Mitigation

e Tree Planting.

e Reusing plastic bags and avoid burning them.

e Making compost from waste after cleaning and avoid
burning them

e Avoid burning the bush.

e Using manure in gardens and avoid using synthetic
(chemical) fertilizers.

e Collect firewood from dry branches and avoid cutting
down trees.

e Using solar power.

Practical Climate Adaptation

e Practicing Climate  Smart  Agriculture or
conservation farming.

e Harvesting rain water to use in times of water
shortages for irrigation etc.

e Rearing resilient livestock such as goats unlike cattle.

S v

= 3 ~f ) a
Zambia

Page34



e Growing drought tolerant crops such as cassava and
sorghum.

e Growing early or late maturing crops.

e Avoid constructing structures in disaster prone areas.

Homework

e Find out from your grandfather or grandmother if
there are any plant, bird or animal species that they
no longer see near them, what are they, what was the
use (plants)?

e Find out how your ground mother and grandfather
used to collect fire wood, was it far or near? Where
they picking the dry branches or cutting the trees?

e Instruct the learners to go and plant a fruit tree at
home.

KEY MESSAGES
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Come up with a unique and exciting cheer or pick one
powerful word from the day that the players can cheer to
finish the session.
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Zambia

CHARGE!
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