






Foreword

“Water is life! “. As much as this phrase is used, there are few countries 
where this fact determines more our daily life than in dry Namibia. 

Water in Namibia is vulnerable and scarce. Most people use groundwater for 
their everyday activities. With the current climatic conditions water tables 
are dropping and dams are drying up fast. The growing population and eco-
nomic activities increases the demand for water country wide. Sustainable 
development, water use efficiency and demand management must be em-
ployed to ensure enough supply, also for the future generation. 

It is up to all Namibians, young and old, to protect our scarce water re-
sources. To be able to manage it, one must first know and understand its 
nature. Our most utilized resource, the groundwater, is to many of us a 
miracle. Digging or drilling a hole in the ground can provide us with this 
valuable  element. But how does it come there? How much can be pumped? 
Is it safe to drink? What can I do to protect it from over abstraction and 
contamination? 

Worldwide it is recognized that it is imperative that youth participate ac-
tively in all relevant levels of decision-making processes, recognizing their 
intellectual contribution, ability to mobilize support, and unique perspec-
tives. For Namibia the thought is truer and this is only possible if the youth 
and young people are provided with opportunities and relevant information 
on water resources, its nature, use and management. 

In this science based comic book, the heroes, Sam, Tuli and H2O, provide the 
answer to the questions posed above. As the future adults, these young 
people, are given information, to actively inform and participate in develop-
ing the future agenda, towards securing access to water for all. The Min-
istry of Agriculture, Water and Forestry developed it in cooperation with 
its Partner, the Federal Institute for Geoscience and Natural Resources of 
Germany (BGR) to give young learners and those that are young at heart a 
fun way to understand Namibia’s hidden treasure, the groundwater! HAPPY 
Learning!

Deputy Permanent Secretary
Ministry of Agriculture, Water and forestry
mr Abraham NEHEMIA
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Foreword

Natural Resources are Namibia’s greatest asset. 
Unique landscapes, wildlife, a diverse flora and mineral commodities are 
the backbone of the country’s economy. One resource is however scarce as 
nowhere else in sub- Saharan Africa: water. 

All social and economic developments are challenged without secure access 
to good quality water. Since independence it is Germany’s aim to support 
Namibia’s efforts in improving sustainable management strategies with a 
special focus on the precious groundwater reservoirs.

In the frame of the current joint project “Groundwater Management in 
the North of Namibia” implemented by the Namibian Ministry of Agriculture, 
Water and Forestry (MAWF) and the German Federal Institute for Geosci-
ence and Natural Resources (BGR) a huge groundwater body, the so-called 
Ohangwena-II-Aquifer, was discovered. 

This aquifer has the potential to attenuate the water shortage in wide 
parts of Northern Namibia. It requires however a joint effort in order to 
secure and protect this strategic resource. How it can be done is told in 
this comic, which was developed through a Namibian-German team of geo-ex-
perts and artists. With this knowledge, the future generations will be able 
to safeguard their basis for livelihood.

Ambassador of the Federal Republic of Germany in Namibia
Christian Matthias Schlaga



H2O is a helpful, adventurous character who can transform 
into any shape and multiply into many different charac-
ters... the same, yet different. He appears as if by ‘magic’ 
when either Sam or Tuli call him...but ...only they can see 
and hear him.

H2O

Tuli is very clever and is always studying. She’s a book-
worm. Sam is her best friend and confident, they are in the 
same class at school. Tuli is not as brave as Sam, but she 
admires his courage and determination to put things right 
and is always ready to help him.  She is learning to love na-
ture through Sam’s passion, and in particular the natural 
processes that make our world habitable.

Tuli

Sam is an optimistic, cheerful character, a nature lover, 
whose primary concern is for the environment... a young 
eco warrior! He loves the outdoors and willingly champi-
ons any cause that he feels will benefit the environment. 
Tuli is his best friend and he knows she is very clever and 
often ask her about life around him. If she doesn’t know 
the answer, they go to Mr. Smart.

SAM

Mr. Smart is Sam and Tuli’s school science teacher. The 
children go to him for help sometimes. He is kind and wise 
and always willing and eager to help them understand what 
is needed to make a situation right.

Mr smart

Dr Rock is a hydrogeologist working in the Cuvelai-Etosha 
basin area. She knows Mr Smart and often visits the school 
to teach the kids about ground water and water protec-
tion.

DR ROCK

Mr Kemanya is a hydrogeologist also working in the Cuve-
lai-Etosha basin area. His love for jokes, His local knowl-
edge of the area and love for his work makes him a great 
friend to have.

Mr Kemanya



Evaporation
The transformation of water from liquid to gas phases as it moves from 
the ground or bodies of water into the overlying atmosphere. The source 
of energy for evaporation is primarily solar radiation. Evaporation often        
implicitly includes transpiration from plants, though together they are       
specifically referred to as evapotranspiration. 

Transpiration
The release of water vapor from plants and soil into the air. Water vapor is 
a gas that cannot be seen.

Evapotranspiration
Combined sum of Evaporation and Transpiration

Condensation
The transformation of water vapor to liquid water droplets in the air,          
creating clouds and fog.

Precipitation
Condensed water vapor that falls to the Earth’s surface . Most precipitation 
occurs as rain, but also includes snow, hail, fog drip, graupel, and sleet.  

Runoff
The variety of ways by which water moves across the land. This includes both 
surface runoff and channel runoff. As it flows, the water may seep into the 
ground, evaporate into the air, become stored in lakes or reservoirs, or be 
extracted for agricultural or other human uses.

Infiltration
The flow of water from the ground surface into the ground. Once infiltrat-
ed, the water becomes soil moisture or groundwater.

Subsurface Flow
The flow of water underground, in the vadose zone and aquifers. Subsurface 
water may return to the surface (e.g. as a spring or by being pumped) or 
eventually seep into the oceans. Water returns to the land surface at lower 
elevation than where it infiltrated, under the force of gravity or gravity 
induced pressures. Groundwater tends to move slowly, and is replenished 
slowly, so it can remain in aquifers for thousands of years.

Advection
The movement of water - in solid, liquid, or vapor states - through the at-
mosphere. Without advection, water that evaporated over the oceans could 
not precipitate over land.

Endorheic rivers
Endorheic drainage basins are inland basins that do not drain to an ocean. 
Examples are the Etosha Salt pan and the Okavango delta in Botswana

key points in the water cycle



















Aquifer
An aquifer is an underground layer of water-bearing permeable rock, rock 
fractures or unconsolidated materials (gravel, sand, or silt) from which 
groundwater can be extracted using a water well.

Borehole 
A deep, narrow hole made in the ground, especially to locate water or oil.

Casing
Casing is large diameter pipe that is assembled and inserted into a recently 
drilled section of a borehole and typically held into place with cement.

Contaminate
Make something impure by exposure to or addition of a poisonous or pollut-
ing substance. 

Drilling rig
A drilling rig is a machine that creates holes in the earth sub-surface. Drill-
ing rigs can be massive structures housing equipment used to drill water 
wells, oil wells, or natural gas extraction wells.

Drill BIT
Drill bits are cutting tools used to create cylindrical holes, almost always 
of circular cross-section. Drill bits come in many sizes and have many uses. 
Bits are usually connected to a mechanism, often simply referred to as a 
drill, which rotates them and provides torque and axial force to create the 
hole.

HYDROGEOLOGIST
A hydrogeologist is a person who studies the ways that groundwater              
(hydro) moves through the soil and rock of the earth (geology). A similar 
profession, a hydrologist, is someone who studies surface water.

Open Canal
An open canal, channel, or ditch, is an open waterway whose purpose is to 
carry water from one place to another.

PH Value
The pH scale measures how acidic or basic a substance is. It ranges from 0 
to 14. A pH of 7 is neutral. A pH less than 7 is acidic, and a pH greater than 7 
is basic.

Pipeline
Pipeline transport is the transportation of goods or material through a 
pipe, normally water or gas.

Pollute
To make dirty, foul or unclean, especially with harmful chemical or waste 
products.

Protection Zone
An area around a specific point, like a borehole, where certain activities,      
objects, chemicals or possible dangerous substances should not be allowed.

Key points in ground water











































Pollution
Pollution is the introduction of contaminants into the natural environment 
that cause adverse change. Pollution can take the form of chemical sub-
stances or energy, such as noise, heat or light. Pollutants, the components 
of pollution, can be either foreign substances/energies or naturally occur-

ring contaminants.

Contaminant
a contaminant is any physical, chemical, biological or radiological substance 
or matter in water. Drinking water may reasonably be expected to contain 
at least small amounts of some contaminants. Some contaminants may be 

harmful if consumed at certain levels in drinking water.

Stagnant
Water stagnation occurs when water stops flowing. Stagnant water can be 
a major environmental hazard. Stagnant water can be dangerous for drink-
ing because it provides a better incubator than running water for many kinds 
of bacteria and parasites. Stagnant water is often contaminated with human 

and animal faeces, particularly in deserts or other areas of low rain.

Microorganism
A microorganism is a microscopic (too small to see with the naked eye) liv-
ing organism, which may be single celled or multicellular. Bacteria and germs 

are among the many microorganisms, some of which are harmful to humans.

Monitoring
To monitor or monitoring generally means to be aware of the state of a 
system, to observe a situation for any changes which may occur over time, 

using a monitor or measuring device of some sort.

Zone
A zone is an area or stretch of land having a particular characteristic, pur-
pose, or use, or subject to particular restrictions.

Pesticide
a substance used for destroying insects or other organisms harmful to cul-
tivated plants or to animals.

Fertilizer
Fertilizers are chemical or natural substances added to soil or land to in-

crease its fertility.

Industrial wastage
Industrial waste is the waste produced by industrial activity which includes 
any material that is rendered useless during a manufacturing process such 
as that of factories, industries, mills, and mining operations.

Water purification
Water purification is the process of removing undesirable chemicals, biologi-
cal contaminants, suspended solids and gases from contaminated water. The 
goal is to produce water fit for a specific purpose.

key points in Pollution & Contamination
















































