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Dedication
To the indigenous peoples of our earth, who know that human beings
are an inseparable part of nature, and that they cannot damage it
without severely damaging themselves,
to the Celts who worshipped trees and considered them
beings positively influencing human health at all levels,

sacred

to Jean Giono who wrote a beautiful story about “The Man who Planted Trees”, a man who planted millions of trees in his lifetime
and regenerated a large area of degraded land in the South of
France,
to Rachel Carson, the American marine biologist who alerted a large audience to the environmental and human dangers of the use of
pesticides in her book “Silent Spring” in 1962,
to Jane Goodall the British primatologist known for her 55-years
study of social and family interactions of wild chimpanzees,
to Janine Benyus the founder of the Biomimicry Institute, instrumental in mimicking nature to create technological breakthroughs,
to John Perlin who wrote “A Forest Journey”, an account of 5,000
years of burning and cutting trees from the Bronze age till today,
to Suzan Simard, a Canadian forest ecologist;after 30 years of research she proved that trees talk to each other and care for each
other through an underground network, a “wood-wide web” of fungi,
to Felix Finkbeiner, a youth who started a global tree planting
movement at the age of 9, which has now planted 1 billion trees
and whose organisation is entirely run by youth around the world,
to David Attenborough, a British biologist, who made TV documentaries about animal and plant life on earth,making viewers enjoy the
awesome beauty nature and feel our innate connection with nature,
to Princess Irene van Lippe-Biesterfeld, who created “Nature College” in the Netherlands, working towards restoring the relationship between man and nature, thereby healing ourselves and nature,
to Rolf Winters and Renata Heinen, who created the film “Down to
Earth” a beautiful story of a family that embarks on a journey in
which they meet with the wisdom keepers of our world.
”We did not inherit the earth from our parents, we borrow it from
our children”
Chief Seattle

Advance praise For “Seeding Positive Change”
“A Convincing story about the crucial role reforestation has
to play in climate policy”
Herman Wijffels, Professor Sustainability and Social Change
University of Utrecht, The Netherlands and former executive
director of the World Bank
“This book is a wonderful effort. It finds a non-trivial balance between being scientifically credible, open to new
thinking and emotionally engaging the reader for a noble
struggle”
Professor Victor G.Gorshkov and Dr. Anastassia M. Makarieva,
members of the Theoretical Physics Division of the Petersburg
Nuclear Physics Institute and founders of the biotic regulation science.
"With passion and a unique talent for story telling, Kees reminds us that trees are "the best technology to halt global
warming".
Marie Noelle Keijzer, WeForest co-founder and CEO
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Foreword
In the summer of 2016 a small group of people came together to see
how a global grass-roots movement could be created which addresses
the major challenges we as humanity face today. We all agree that
climate change is one of the biggest moral challenges of our time.
But there are also other significant challenges we face at the
same time. Extreme weather events, water and food shortages, climate refugees, large scale deforestation, the uneven distribution
of wealth and so on.
In the group there were entrepreneurs, scientists, forest experts
and life coaches. Most people feel sad, frustrated and angered
that governments do not seem to address these challenges effectively. Big changes have always been initiated by passionate leaders with authentic motives.
The feeling the group shared was that we as humanity have lost
touch with nature. We depend so much on technology nowadays, that
we actually began to believe that technology can solve everything.
But addressing moral issues is not a thing that technology can
possibly do. Each of us, individually, can look inside and journey
to a more appealing destination. We are the change we want to see.
How can we wake up tomorrow and be a better version of ourselves
than today? And how can we create a spark, a movement, a benevolent virus which is so contagious that everybody catches it. We
think we found something really interesting. We believe that many
of our challenges can be addressed by one common solution.
We invite you to read this free e-book and share it with loved
ones and friends. There is an invitation to become a member of the
Tree to Be movement. Your organisation can also become a member.
Then we assist you to apply the knowledge in the e-book for the
advancement of your organisation. We hope and believe that participation in the movement will enrich you, your family, your company
and also those people who are faced every day with the consequences of deforestation and climate change.
By participating and sharing you invest in a better, safer and
more just world. By participating you show that you care about
those who suffer the most; that we are one family.

Kees Hoogendijk, Baarn, The Netherlands, May 2nd 2017.

1. Climate Change: Together We Can Fix It
Climate Change is upon us. It is affecting all of us, everywhere.
There are also widespread food and water shortages, more than 1.2
billion people live in poverty, 2.5 billion people still use wood
to cook and we are faced with ever more climate migrants in many
regions in the world.
While we are all aware of this we look at governments and large
corporations to solve these problems. Is there something we can
all do individually to improve the situation? Something that will
empower us and create the feeling that each of us can make a meaningful contribution? Is there an inclusive solution and action
perspective which could change our world for the better?
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Tree to Be believes that there is a simple solution to mitigate
climate change effectively and solve other societal challenges at
the same time. This solution enables each of us to make a positive
contribution with a high “feel-good” factor. The related action
perspective empowers us, brings us closer to nature and connects
us with the people in developing nations who are the key to the
solution.

“Never doubt that a small group of thoughtful, committed citizens can change the world: it is the only thing that ever
has.”
Margaret Mead

2. Rebalancing The Natural Cycles
As long as humans are on earth, Nature has provided us with clean
air, clean water, healthy food and a general feeling of well-being. In Nature there are some important cycles, which have recently reached a level of imbalance, which is clearly not sustainable.
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These imbalances endanger the future of our civilisation, just as
they did with many civilisations, which perished before us. Archaeologists now agree that there is probably one common reason
why these civilisations disappeared1,2,3,4,5.
Knowing this has given us the key to a solution and the action
perspective we offer. To understand and fully grasp what the solution is we go back to the creation of earth some 4.6 billion years
ago.

“Everything should be made as simple as possible, but not
simpler”
Albert Einstein

3. The Creation of the Earth
The earth came into existence about 4.6 billion years ago. The
earth evolved over the next 4 billion years creating microbes,
bacteria, sea life and life on land.
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At that point the landmass of the earth rapidly evolved, further
providing the environment for plants and animals to evolve.
Then the trees and forests came!

“All wisdom is stored in the trees”
Santosh Kalwar

4. The First Growth of Trees
About 480 million years ago the trees emerged on the landmass of
our earth. At that time there was an abundance of CO2 in the atmosphere. Scientists tell us that there were about 7,000 ppm of
CO2 in the air when the trees started to grow6. This compares with
a preindustrial level of 280 ppm. Research has shown that the increase in CO2 concentration to the current level of 405 ppm is allowing trees to grow faster and that the rate of carbon accumulation now increases continuously with tree size7,8. Isn’t that cool!
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Most of us do not realise what the trees have done for us. They
turned CO2 into oxygen! It took them a little less than 480 million years to create an environment with enough oxygen so that
people could thrive. Then, there was still enough CO2 left in the
air so that trees and humans could co-exist in harmony together.
Trees and humans have a deep and meaningful symbiotic relationship: trees inhale CO2 and exhale oxygen, humans inhale oxygen and
exhale CO2. Scientists say each person needs the oxygen produced
by about 8-10 trees9. It takes your breath away doesn’t it?

“We could look at trees as our essential companions, giving
us all the needs of life, and deserving our care, respect and
gratitude”
Unknown

5. Homo Sapiens Appears and Evolves
About 200,000 years ago the Homo sapiens arrived10. The Homo sapiens first evolved as a hunter gatherer harvesting the products
which Nature offered. Today, hunting is still in our DNA and gathering has taken on immense proportions; so much that it threatens
our future.
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We may have forgotten how the hunter gatherers lived. It is surely
time for our next evolutionary leap!

“We are the facilitators of our own evolution”
Bill Hicks

6. The Hunter Gatherer
Until 10,000 years ago people lived from what the earth provided.
They took what was given them by nature as they migrated to places
where they could find water and food. They collected wild plants
and pursued wild animals. Hunting and gathering was humanity’s
first and most successful adaptation and occupies at least 90 percent of our human history.
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The hunter gatherers lived in harmony with their natural environment. This drastically changed about 10,000-12,000 years ago when
humans started to settle for longer periods in their local environment. This was the start of the Neolithic Revolution11.

“We used to be hunter gatherers, now we are shopper-borrowers”
Robin Williams

7. The Start of Agriculture: The Neolithic Revolution.
The Neolithic Revolution was the wide-scale transition from a
lifestyle of hunting and gathering to one of agriculture and settlements. The settled communities learned how plants grew and developed. This knowledge led to the domestication of plants and
later, animals. Humans started to cultivate the land to provide
for food. They also started to burn trees in order to create agricultural land, provide fuel to cook and provide heat in their
dwellings.
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Slash-and-burn cultivation during Neolithic Age.

Over time they found out that there were more dry periods. They
started to create artificial irrigation systems, diverting small
streams to their lands. It is at this point in our history that
humans began to affect their natural environment, not fully appreciating the longer-term effects of their actions.

“The adoption of agriculture, supposedly our most decisive
step forward towards a better life, was in many ways a catastrophe from which we never recovered”
Jared Diamond

8. The Bronze/Iron Age: Agriculture and Melting Technologies
The Neolithic period was followed by the Bronze age around 3,000
BC. The Bronze age is characterised by the arrival of iron melting
technologies, which significantly increased the demand for wood.
More and more forests were removed to supply wood for melting metals in addition to deforestation for agricultural purposes. Eventually deforestation caused local climate change, eventually leading to the breakdown of civilisations.
Author John Perlin wrote a classic titled “A Forest Journey”, with
the subtitle “The Story of Wood and Civilisation”. The book covers
5,000 years of cutting forests and its consequences for civilisations.
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The author says: “Forests always recede as civilisations develop
and grow. Without vast supplies of wood felled from forests, the
great civilisations of Sumer, Assyria, Egypt, China, Knossos,
Mycenae, Classical Greece, Rome, Western Europe and North America
would never have emerged. The destruction of the world’s forests
is one of the major concerns of our age. As wood is still the primary source of energy for 2 billion people forest continue to disappear from our landscapes.”

“Deforestation is changing our climate, harming people and
the natural world. We must and can reverse this trend”
Jane Goodall

9. The World’s Original and Remaining and Forests
Recently scientists have determined that there were 5.5 trillion
trees covering almost 50% of the earth’s landmass about
10,000-12,500 years ago, before the onset of the Neolithic Revolution12.
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Today we have 3 trillion trees left and we are still cutting trees
at the rate of 10-15 billion each year.

“Humans are the only creatures in this world, who cut trees,
make paper from it and then write, SAVE TREES, on it”
Unknown

10. The World’s Lost Forests
In our human history we have cut and burned 2.5 trillion trees
covering almost 3.5 billion hectares of land12. This is about 20%
of the total landmass of the earth. In almost every continent significant amounts of forests were lost.

Image © World Resource Institute / www.wri.org

It is estimated that most of the deforestation took place over the
last 120 years as the world population grew from 1.6 billion in
1900 to 7.5 billion today.

”The axe forgets, the tree remembers”
African Proverb

11. Global Soil Degradation
As it became obvious over the last 10,000-12,500 years of our human evolution, the cutting of trees and the start of artificial
irrigation leads to environmental degradation, a change of the local climate, shortages of water and food, eventually followed by
migration.
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Today we have 2 billion hectares (the size of Europe) of severely
degraded lands, which used to be forested and/or productive land13.
This land has no value, nor use right now. The good news is that
degraded lands can be revitalised. Nowadays there are many
restoration projects in progress in many regions in the world,
which regenerate land and forests according to well researched and
validated protocols. There are also epic failures of massive tree
planting initiatives14,15.
Thus, the technology to plant trees in dry areas exists, but it is
necessary to select the best methodologies so that regeneration
causes maximum impact at the lowest possible cost and that local
communities greatly benefit.

“When the soil disappears, the soul disappears”
Ymer Delecto

12. Agricultural Productivity
Climate scientists have forecasted how agricultural productivity
could evolve in the next 35 years under certain climate change
scenarios. Their findings show that agricultural productivity will
decrease significantly in the Southern Hemisphere16. It is there
where most of the 500 million smallholder farmers, which the world
counts on, make a living. It is also the region where about 40-50
% of the world’s food is being produced. Therefore we must be concerned about food security. We have already experienced on many
occasions what shortages of food and rising food prices can do to
a nation or a whole region.
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Further degradation of land will harm the people, who earn the
least, the most. It is well known and recognised that shortages of
water and food can be breeding grounds for conflict and violence.

“Inequality is the root of social evil”
Pope Francis

13. Water Scarcity
Water scarcity is defined as the lack of sufficient water to meet
water needs in the region. It affects every continent. Approximately 2.8 billion people around the world experience water
scarcity at least one month out of every year. More than 1.2 billion people lack access to clean drinking water17.
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If we compare the maps of deforestation, degraded lands, declining
agricultural productivity and water scarcity we find that these
maps look very similar. They cover the same regions in the world.
The maps suggest that deforestation correlates with land degradation, the decline of agriculture, food shortages, water scarcity
poverty, conflict and violence.

“We never know the worth of water until the well is dry”
Unknown

14. Global Undernourishment
Undernourishment measures the share of the population that consumes an amount of calories that is insufficient to cover the energy requirements for an active and healthy life. In 2015 about
800 million people are undernourished, mainly in Africa, India and
China18. These are also the regions where most deforestation has
taken place.

Research has indicated that poverty and undernourishment are highly correlated19. Thus the global map of poverty also looks the
same.

“If we can conquer space we can conquer childhood hunger”
Buzz Aldrin

15. Migration
Today about 800 million people live on less then $2 per day20.
There is a high correlation between poverty and violence. Feelings
of exploitation, dependency and deprivation act as a centrifugal
force for individual traumatisation, radicalisation and violence.
The German Advisory Council on Global Change has determined where
the major migrations may occur in the future: from China and India
westwards, from the Sahel Region in Africa northwards and from
Mexico and Central American Northwards. These migrations are already occurring today and are leading to the polarisation of our
society.

According to statistics of the UN, In 2015, 65 million people were
forced to move from their homes due to a combination of environmental degradation, hunger, extreme weather events, droughts, forest fires, poverty, conflict and violence21.

”The ache for home lives in all of us”
Maya Angelou

16. The Fall of Civilisations
Nowadays there is general consensus among archaeologists that most
of our past civilisations perished due to changes in the local
climate caused by the removal of trees and forests1,2,3,4,5.
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History has proven that the cutting and burning of trees and
forests is the start of a downward spiral. Fewer forests lead to
the breakdown of the water cycle over the landmass of the earth.
Less rainfall causes communities to find ways of artificially irrigating their soils.
In the long run this leads to water shortages, droughts, reduced
fertility of the land, lower food production and food shortages.
This leads eventually to the breakdown of communities, migration
and the fall of civilisations. Our current generation is traveling
at breakneck speed along the same path, the path which we have
followed unknowingly for more then 12,500 years.

“When trees fall, civilisations fall”
Unknown

17. State of Our World Today
It is often said that it is one minute to twelve or perhaps even
past midnight. But believe it or not, we can turn the clock back.
We can collectively wake up from a horrible nightmare. Yes we are
asleep, but we can wake up and get to work. With 7.5 billion people on earth we can change things very quickly, provided we take
carefully chosen steps. This book is about these steps.
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A global program to re-plant trees, regenerate degraded lands and
forests on a massive scale in the next 30-40 years will rebalance
Nature and turn the tide. This will also lead to the restoration
of some of the most important natural cycles which are affecting
the global climate.
The regeneration of vital and valuable ecosystems can create
mense value for our society, also for the people who feel
prived, neglected and marginalised. They can help us do the
and earn a decent living at the same time. We can empower them
give them a sense of self-worth.

“He who plants a tree plants hope”
Lucy Larcom
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18. Climate Change
It has been said many times: “climate change is the biggest moral
challenge of our times”. At the same time there are more challenges which may not be directly related to climate change. Can we
mitigate climate change and solve most or all other challenges at
the same time? That is a fundamental question which we will address in the next chapters of this book.
The generally accepted cause of climate change is the emission of
CO2 from the burning of fossil fuels, the cutting and burning of
forest and unsustainable land-use. But it is hard to put all the
issues we face in our world today under the umbrella of CO2 emissions. History proves that the decline of civilisations had more
to do with unsustainable agricultural practices and deforestation
than with the emission of CO2.
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The challenges our current generation faces seem unsurmountable.
If we try to solve them one by one, it may cost too much time and
money. Perhaps there is a “fix for all”? To fix it we need to take
the lessons of the past 12,500 years to heart.
At Tree To Be we believe that scientists have already found the
best course of action. But not many people are aware of this. In
the next few chapters we will look at the natural cycles which
create global jet streams, weather, rainfall, high and low pressure areas, floods, droughts, heat waves and more. Are all these
phenomena influenced by anthropogenic interference, and if so how?

“We are the first generation that experiences the effects of
climate change and the last generation that can do something
about it”
Barack Obama

19. Natural Cycles affecting the Climate
In our research we contacted many meteorologists, biologists,
physicists, hydrologists and climate scientists. By studying these
diverse disciplines in science we began to understand the complex
interactions between the various cycles. Perhaps an integral scientific approach can lead us to an integral solution.
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We found that there are three major natural cycles which are influenced by human behaviour and which affect the climate in one
way or another. These are the carbon cycle, the hydrological (water) cycle and the thermal (heat) cycle. Each of these natural cycles interact with the others in more than one way. A group of
scientists recently published articles which interconnect the essential elements relevant to climate change22, 23, 24, 25, 26.
They recommend a simple solution. This solution not only mitigates
climate change but also has the potential to address the many other challenges our society is facing. In the next chapters we will
address these cycles one by one.

“We cannot solve our problems with the same kind of thinking
which created them.”
Albert Einstein

20. The Carbon Cycle
The carbon cycle is well understood by many people. Therefore
there has been much focus on the importance of reducing emissions
from the use of fossil fuels. By reducing emissions we can reduce
the rate of increase of the CO2 content in the air, but we cannot
bring the CO2 concentration back to pre-industrial levels. Our society is primarily focussed on reducing CO2 emissions and invests
a great deal of money in it. Therefore it is valid to ask the
question whether we cannot spend our money more efficiently and
achieve more in less time with less money.
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To effectively reduce the level of CO2 in the atmosphere we need
the power of trees and forests. Because we cut so many trees we
reduced the capacity of the earth’s forests to convert CO2 to Oxygen by almost 50%.
We burned the candle at both ends by increasing CO2 emissions,
while at the same time reducing the earth’s capacity to sequester
CO2. If we had not removed so many trees, the CO2 content in the
atmosphere would be significantly lower right now.

“The simplest carbon dioxide removal approach is to plant a
tree”
Ken Caldeira

21. The Hydrological Cycle or Water Cycle
We found that the hydrological cycle is less well known to climate
scientists. However, this cycle is crucial in order to understand
the many diverse functions trees and forests perform. Scientists
proved that trees cool the climate, store water in the soil, purify water, create clouds (which block radiation from the sun), create local and global rainfall, regulate the climate, prevent erosion, reduce the incidence of extreme weather events and reduce
sea level rise.
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A team of Slovak and Czech scientists30 dedicated a great deal of
their life’s work to studying the water cycle and how the water
cycle balance is affected by human behaviour and the lack of
trees. They published an insightful free e-book about the functioning of the water cycle titled: “Water for the Recovery of the
Climate: A New Water Paradigm”.
A team of Russian scientists studied the role of forests in kick
starting the water cycle, maintaining the water cycle and causing
the water cycle to move across continents22, 23, 24, 25, 26, 27. Ever
since these teams started to share views their understanding
leapfrogged and the science community started to pay attention to
their work.

“We forget that the Water Cycle and the Life Cycle are One”
Jacques Yves Cousteau

22. Forests: Biotic Pumps and Biotic Regulators
This is an important chapter in our book. Therefore we will take
some more space to explain how the biotic pump functions. If the
mechanisms explained in this chapter gain a wider understanding,
it will profoundly change the way we look at mitigating climate
change. It will make mitigating climate change easier, cheaper,
faster and much more efficient. By restoring the full power of the
biotic pump we can address many other challenges at the same time.
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Forests vaporise water and promote the condensation of water. This
way they keep the local environment cool and well supplied with
water. Scientists say that areas with forests return 10 times as
much water to their environments as bare ground. The release of
water from the world’s forests accounts for half of all moisture
returned to the atmosphere. Forests are not only powerful rainmakers, they also transport water over long distances and entire continents.
The surface of the leaves of a tree is between 5-10 m2 per m2 of
land surface. Because of this large leaf surface area a tree can
develop instantaneous evaporation rates many times higher than the
sea per m2. This property enables the forest to enrich the atmosphere with water vapour more rapidly than the oceans can do.

“When forests are lost, the rivers run dry”
Proverb

The physics of moist air is such that if air contains water vapour
it will rise. When water vapour rises it will meet with colder
air, thereby inducing condensation. Once water vapour condenses,
the air pressure naturally falls. This creates a low pressure area
which causes surface winds to drive inland, bringing warm moist
air from the sea. This water vapour in the air from the sea also
condenses. Therefore rainfall is always greater than evaporation
where forests grow. As the forests reach land inward these low
pressure areas will extend over entire continents as long as there
is no significant deforestation on the path of the biotic pump.
This is how forests act as natural water pumps carrying moist air
from the sea to the land, across continents. If there is no forest
within about 300 km from the sea the biotic pump cannot be activated. This will cause land further away from the coastline to dry
out, resulting in desertification.
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Source: http://www.bioticregulation.ru/pump/pump.php

In a densely forested coastal area the prevailing airflow will be
from the sea to the land. If on the other hand the coastal area is
deforested the prevailing air flow will be from the land to the
sea, because more condensation happens above the water compared to
the land and the low pressure area will now be above the sea.
Similarly, if, across a continent, the forest is removed over a
distance of more than 300 km, the action of the biotic water pump
will halt right there, affecting all lands downwind of the prevailing air flows. Air flows and jet streams are therefore profoundly influenced by deforestation. Local deforestation will have
severe consequences for regions bordering on the deforested areas.
This is also the good news! Because local reforestation will have
profound positive effects on neighbouring areas, if the reforestation is done correctly.

“Water links us to our neighbour in a way more profound and
complex than any other.”
John Thorson

Regeneration of degraded lands and forests in strategic regions,
such as coastlines, can create significant value, not only for the
local population, but also for those people living in regions
within reach of the moist air generated by the reforested land.
Forest regeneration in one area will make it easier for other adjacent forest regeneration projects to be successful. This is why
forest restoration will also create regeneration of adjacent lands
without human interference. As we will learn, nature’s biotic
pumps, the forests, act in many amazing ways.
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Trees have another catalysing effect on the functioning of the biotic pump. Trees have been found to produce organic compounds,
which become biogenic aerosols under the influence of the radiation of the sun24,25.
These aerosols act as condensation nuclei, thereby creating lowlevel clouds and subsequent rainfall in nearby areas. If we choose
forest regeneration projects carefully forests will act as multipliers of rainfall. This will activate further forest regeneration, in adjacent areas and further enhance opportunities for sustainable agriculture and income for local farmers.

“For an environment and climate to remain suitable for human
life, it is necessary to restore natural forests on the major
part of the land area”
Victor G. Gorshkov and Anastassia M. Makarieva

23. The Tree as a Sponge
Trees store water in their soils. This water provides life in the
soil supporting the tree to grow and stay healthy. A great deal of
the water is evaporated during the day when the photosynthesis
takes place.
Scientists say that the soil of the tree acts as a giant sponge.
The soil underneath the trees can soak up as much as 30 cm of rain
in one hour26.
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The soils of trees act as buffers and naturally store water. Water
which the tree does not need is released to streams and rivers.
When there are fewer trees, rainfall cannot be soaked up and this
will create peak loads on rivers, leading to floods.
As we have cut about 45% of all the trees on the landmass the water which used to be in the soils of the trees is now in the seas.
According to hydrologists this is the main reason for sea level
rise30.

“Just as human activity is upsetting the Earth’s Carbon
Cycle, our actions are altering the Water Cycle”
David Suzuki

24. The Tree as Soil Compacter and Flood Preventer
Trees on slopes and elevations are of particular importance to
prevent downstream problems associated with floods in the lower
plains, soil erosion, pollution of rivers and the dying out of
rivers.
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As the storage capacity of water at elevated regions is reduced by
deforestation, peak loads can be created in downstream plains.
However, scientists also agree that the cutting of trees in plains
shifts the rainfall to more elevated places where it is cooler and
condensation is more likely to happen30.
This further increases the incidence and extremities of rainfall
in mountainous regions and adjacent plains. To protect soil erosion and floods trees must also be planted in plains to soak up
the peak loads in rivers and store the water in soils thereby increasing sustained food production and preventing the destruction
of harvests in the vulnerable plains.

“When the root is deep there is no reason to fear the wind”
Proverb

25. The Tree as Air-conditioner, Cloud and Rain maker
Trees cool the local environment through the process of evapotranspiration. In the night the water condenses and supplies its local
environment with water. Since trees evaporate large amounts of water every day this creates low-level cloudiness31.
These low altitude clouds block the radiation of the sun and prevent this radiation from reaching the surface of the earth and
thereby warming the local environment. The reflection of radiation
from the sun back to space is called the Albedo effect. An Albedo
of 1 indicates total reflection, an Albedo of zero indicates no
reflection and means that all radiative heat is converted into
sensible heat, thereby warming the local environment.
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Scientists have confirmed that the Albedo of low-level clouds
causes a global cooling effect in addition to the local cooling
effect of trees31. Since we have removed 45% of the global forest
cover we have reduced the net cooling effect of our planet at a
time when it is most needed.
If we remove trees, there are fewer low-level clouds and more radiation, which converts to sensible heat on bare ground. The cutting of trees therefore works like a “double edged axe.”

“Change happens by listening and then starting a dialogue
with people who are doing something you don’t believe is
right”
Jane Goodall

26. How Forests make Rivers
The Russian scientists who discovered the principle of the biotic
pump are theoretical physicists and have spent a large part of
their lives matching physics with meteorology, climate regulation
and the role of forests. They explain how forests make rivers.
In areas with intact forests rainfall exceeds evaporation. Although trees store water in their soils, the excess water is eventually transported by streams and rivers back to the sea.
Thus forests pump water vapour from sea and transform the water
vapour into rain. We can now see why forest play such an important
role in the maintenance and extension of the water cycle across
the landmass of the earth.
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When this knowledge is appreciated this should create opportunities for collaboration in regenerating forests. Countries in downstream areas of rivers could help finance the regeneration of
forests upstream.
This could help them increase the flow of water through the rivers
while at the same time reduce the incidence of floods and reduce
the negative effects of soil erosion and its effect on river flow
and water quality.

”Trees are our lungs, the rivers our circulation, the air our
breath, the earth our body”
Deepak Chopra

27. The Thermal Cycle
We know from climate science that the thermal cycle of our planet
is out of balance because of the temperature rise we are experiencing at this time. A team of physicists of the Lulea University
in Sweden has worked for many years on a hypothesis that the release of waste heat from our global production of energy contributes to global warming32. They determined the total release of
heat to the atmosphere from all combustion processes (energy generation, volcanoes, industrial flares, forest fires, etc.) over
the last 120 years.
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They came to the conclusion that at least 60% of global warming
can be attributed to the production of energy. The law of energy
conservation dictates that energy cannot be destroyed, only transformed. Therefore they conclude that all energy produced from nonrenewable sources ends up as waste heat in the atmosphere.
This effect represents an additional source of warming according
to the Swedish scientists. It is well known that very little excess heat can escape to space from our atmosphere. Therefore the
bulk of waste heat is accumulated, causing an increase in temperatures over time. The effect of warming is most present in the
cities. This is called the Urban Heat Island (UHI).

“The world’s forests are a shared stolen treasure that we must
put back for our children’s future”
Archbishop Desmond Tutu

28.The Urban Heat Island Effect
Large cities have become heat islands because the temperature is
on average 1-3.5 degrees Celsius higher than in the adjacent rural
areas33. The cities mirror the effect of climate change on a global
scale. At night time some cities can be 10 degrees Celsius warmer
than previously. In cities most of the trees have been removed and
replaced by buildings and roads absorbing heat from the sun during
daytime. This heat is released from buildings and roads during
night time. Furthermore the density of energy consumption and the
associated heat release are much higher in the cities than in the
rural areas.
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As a consequence the demand for air-conditioning in cities is
growing exponentially, thereby further accelerating the UHI effect. There is a risk that cities will become uninhabitable, if
the trees are not brought back to the city landscape. Roads and
buildings convert radiative heat to sensible heat. Trees use sunlight to vaporise water and thereby cool the environment. Trees
and parks are by far the best air conditioners. Furthermore trees
are known to remove particulate matter from the atmosphere34. Particulate matter pollution negatively effects the health of people
living in cities35. Cooling the cities can best be done by trees.
More artificial air-conditioning is not a viable option, just like
artificial irrigation is not a viable option to achieve sustainable agriculture.

“We all need the living green or we’ll shrivel up inside. To
make modern cities liveable is the task of our times”
Jens Jensen

29. Urban heat Islands and climate change
In a new study that shows the extent to which human activities are
influencing the atmosphere, scientists have concluded that the
heat generated by everyday activities in metropolitan areas alters
the character of the jet stream and other major atmospheric systems36. The extra “waste heat” generated from buildings, cars, and
other sources in major Northern Hemisphere urban areas causes winter warming across large areas of northern North America and
northern Asia. This affects temperatures across thousands of
miles, significantly warming some areas and cooling others, according to the study.
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Source: Free E-book:Water for the Recovery of the Climate-A new Water Paradigm

Trees cool the local environment. Bringing the trees back in the
city landscape is by far the best option to moderate the UHI effect and prevent larger intercontinental jet streams to alter climates far away from cities. Just like the removal of forests from
the landmass affects the distribution of water over continents, so
does the urban heat island alter jet streams and cause climate
changes far away from the cities. It is obvious that anthropogenic
interference is affecting global jet streams and affecting the
balance of natural cycles. According to scientists this is the
main reason for extreme weather events.

“You haven’t seen a tree until you have seen its shadow from
the sky”
Amelia Earhart

30. Rebalancing The Natural Cycles Affecting the Climate
We have now arrived at a pivotal moment and place in this e-book.
We have come to the conclusion that to sequester carbon we need to
plant trees, to revitalise the hydrological cycle we need to plant
trees and to rebalance the thermal cycle the best option is to
plant trees.
The best technology to rebalance the natural cycles has already
existed for 480 million years and it seems that we have forgotten
this! We owe our lives, our oxygen, our clean environment and more
to the trees and the forests.
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Yet we are still cutting trees at a rate of 10-15 billion each
year! It seems we have lost touch with Nature. This e-book is a
call to reconnect with Nature, to engage in its restoration and to
connect with the people in our world who most benefit from the
restoration and are the key to making this happen.
This is what the Tree to Be movement is all about: Our reconnection with Nature, knowing the forces of nature, respecting nature,
re-planting massive amounts of trees, restoring forest and landscapes by each of us taking individual responsibility.

“What you do makes a difference and you have to decide what
kind of difference you want to make”
Jane Goodall

31. Economic Cycles
We have found that forests balance the carbon cycle, the water cycle and the thermal cycle. The interaction of forest and the natural cycles has evolved over many years. Human interference can
influence the balance of these cycles. As we evolve we will learn
how to restore these cycles so that the balance is maintained
within the evolutionary perturbations of these cycles. There is
also an economic cycle in which human evolution plays a role.
The Russian economist Kondratieff studied economic cycles for many
years. He discovered a rhythm in the economic cycles of the past
centuries. The main cycles have a duration of 50-80 years and are
marked by major technical innovations, changing economies37. The
sixth cycle, which is now emerging, has a different character.
Psychosocial health and biotechnology are forecast to be the game
changers in the sixth cycle. The hunter-gatherer is still active
in us: hunting for success, money, prestige and gathering material
things. According to psycho-analysts, this is an escape from facing the reality of life and blinding us from seeing its true purpose.

We already use resources at a rate of 1.5 earths today. By 2050 it
is estimated that we will use resources at a rate of 5-7 earths.
This indicates that quantitative economic growth must end. A new
economic and social paradigm is emerging. It is centred on quality
rather the quantity.

“Quality over Quantity is the basic rule of life”
Unknown

Global economic growth has been slowing down for a few decades,
starting in Japan and spreading to most developed countries. Neither enormous national debts, nor cheap money from central banks
has changed this fact. A large obstacle for economic growth is the
cost of disorder in our society. This aspect that deals with disorders in our global economy is called the “entropic" sector. The
total damages, losses and cost of dealing with social disorder
(corruption, drugs, terrorism, extreme inequality, wars, cyberwar,
environmental destruction) added up to US$14 trillion in 201437.
This represented 18% of global GDP.
Social disorder and unethical behaviour deprive a society of those
productive resources needed to stimulate economic growth. It is
noteworthy that social disorder is not caused by healthy people.
Therefore the obstacles to growth are in the hands and minds of
human beings. The entropic sector lies outside of the range of influence of economists. We need more than economic expertise to
solve the current economic issues. Without investments in the
healing of human beings we will not succeed in decreasing disorder
and freeing up the productivity reserves and financial resources
required for achieving true sustainable economic growth.
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In the now emerging “qualitative economy” people tend to search
for quality rather then quantity. The focus is shifting towards
individual and collective wellbeing, re-balancing the global
wealth distribution, re-balancing the natural cycles and restoring
ecosystems. The search for quality in our lives will inevitably
bring us closer to nature, closer to the forest and the trees. The
emergence of the Tree to Be movement is an aspect of this trend.

“The forest is the new healthcare provider. It is also an environmental and economic multiplier and a social equaliser”
Tree To Be

32. Happiness depends on Being amongst the Trees
The conclusion of the preceding chapter was that we stand on the
threshold of a new socio-ecological-economic era. The transition
towards a new state of being human, guided by integral physical,
emotional and mental health is here. The question as to how to
reach this new state of health has already been answered by a significant body of research. This research clearly leads us back to
the trees, the parks and the forests. Links between wellbeing and
environmental factors are of growing interest in psychology,
health, conservation, economics, and further afield.
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A recent study has investigated the relationship between wellbeing
and an individual’s momentary environment. It was concluded that
study participants are significantly happier in green environments
than they are in urban environments38. A study by researchers of
the University of Kansas found that a few days spent in nature increases creativity and problem solving tasks by 50%39.
A team of researchers of the University of Exeter Medical School
found that people living near green spaces had significantly less
mental stress40. A study in Toronto showed that adding 10 trees per
city block makes residents significantly healthier41. More and more
studies find that spending time in nature reduces stress.

“Between every two pine trees there is a door leading to a
new way of Life”
John Muir

33. The Natural Capital Economy
Many institutes in the world have been studying the value of the
ecosystem services nature provides to humanity. Although there are
many wide-ranging estimates a good average is that the value of
the annual ecosystem services is about 1-2 times our global GDP42.
The loss of eco-system services due to deforestation and other
land-use changes is estimated to be on average US$ 10-12 trillion
per year. This is yet another aspect of what Kondratieff experts
call the entropic sector of our society.

However the value of these services does not currently factor in
the books and balance sheets of major corporations and national
governments. This means that damaging these systems is free of
charge and that the cost of damages is eventually passed to those
who suffer the consequences and to the taxpayer.
In the now emerging “Qualitative Economy or Natural Capital Economy” this will change. After all, the global economy is a wholly
owned subsidiary of Nature and not the other way around.

“Including the value of our resources and our social capital
is a vital step to achieve economic growth that is equitable
and sustainable”
Achim Steiner

34. The Economic Impact of Rebalancing the Natural Cycles
Many studies have been conducted to establish the value of the
services which ecosystems provide to the local communities and to
the economy in general. If we take areas where agro-forestry is
conducted the value of economic benefits to the local community is
estimated to be between US$ 500 and 1,000 per hectare per
year43,44,45. Another study estimates the value of ecosystems services of tropical forests at US$ 5,000 per hectare per year,
whereas the ecosystem services value of boreal forests is estimated at US$ 3,000 per hectare per year.
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The cost of ecosystem restoration is in the range of US$ 100-200
per hectare for restoration according to the Farmer Managed Natural Regeneration (FMNR) methodology and can be US$ 3,000 per
hectare for more complicated forest restoration projects. But in
all cases the integral economics of restoration are sound. Restoring degraded lands and forests pays out in a year or less.
It is clear that restoring degraded lands and forests is a very
attractive proposition. The cost of sequestering one ton of CO2 by
means of forest restoration is estimated to be in the range of US$
0.5-5.0 per MT. The cost of avoidance of one ton of CO2 by installing wind power or solar power is estimated to be about US$
35-50 per MT. We can now see how cost efficient it is to restore
nature compared with installing green power. Certainly if we also
take into account the multiple benefits for local people. Money
does actually grow on trees!

“Sustainable livelihoods grow on the Trees”
Tree to Be

35. Restoring Degraded Lands and Forest where it Matters Most
Currently, the world’s 500 million small hold farmers, farmers who
manage less then 10 hectares of land, produce as much as 80 percent of the food consumed in Africa an Asia. The FAO considers the
wellbeing of these small hold farmers as the key to improving
global food security. Despite the challenges to the smallholder
model, with the right support, smallholders can, in a wide range
of settings, substantially increase their productivity.
Research by the UN indicates that almost a quarter of the world’s
land area and a sixth of its population is affected by desertification. In this context it is crucial that we understand how
forests, acting as biotic pumps, bring water from oceans to adjacent areas. The increase in forest induced rainfall reduces local
dependence on artificial irrigation. Understanding the power of
the biotic pump gives us a key to engaging in forest restoration
programs where it matters most, where it produces optimum results.
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According to biotic regulation experts it is important that deforested coastal regions are considered. If restoration succeeds
there it makes the regeneration of adjacent degraded lands so much
easier. Then it is possible that whole regions naturally regenerate by themselves. Furthermore inland it is best to restore
forests not further away than 200-300 km from existing forests.
Last but not least it is important to apply the best technique
fitting with local conditions. The methodology of Farmer Managed
Natural Regeneration is spreading quickly throughout Africa and
other regions in the world46.

“I am in the right place at the right time, doing the right
thing”
Louise L. Hay

36. Re-Greening the Desert in Niger and Adjacent Countries
After several years working on famine relief and conventional but
unsuccessful tree planting, Tony Rinaudo, an African aid missionary, had an insight: he noticed that scattered across much of the
landscape were stumps or seedlings of trees that make up what he
calls an underground forest ready to rise above ground with only a
little care and protection.
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The practice he developed involved selective pruning of new tree
shoots to a main stem, which was then pruned of its lower leaves
and branches. Whereas previously, these native sprouting trees
were either ploughed under or burned with crop residues, they were
not protected. Within a few years, new woodlands were growing.
In addition to its local benefits for farmers and for water management, regrowing the underground forest at a large scale serves
as a carbon sink.
This technique called Farmer Managed Natural Regeneration (FMNR)
has now spread to many countries in the Sahel region in Africa.
There are FMNR projects in Senegal, Mali, Niger, Kenya, Ghana, India and Indonesia46.

“The greening of the desert means sowing seeds in people’s
hearts and creating a green paradise of peace on earth”
Masanebu Fukuska

37. A World of Opportunity
In chapter 10 we looked at the regions in the world where forests
were lost and land has been degraded. It was a reflection of the
sobering state of the world’s forests and productive landscapes.
Scientists at WRI look at deforestation from a more positive perspective. They see the areas of lost forest and degraded lands as
a “World of Opportunity” - an opportunity waiting for us.
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As the world population grows from 7.6 billion people today to
about 9.5 billion people in 2050, the pressure on land will further increase, especially in areas where population growth is
highest. The world population will grow over the next 33 years by
about 2.4 billon people, including 1.3 billion people in Africa.
As we showed in this book, the world’s forests and agriculture
have had a strained relationship for 12,500 years. According to
WRI new science shows that forests and sustainable agriculture can
actually reinforce each other. This greatly alleviates the pressure on land in the face of rapid world population growth.

“A new evolutionary equilibrium between restoring degraded
lands, caring for the earth and feeding the world is emerging”
Tree To Be

38. The Outlook for the 500 Million Family Farmers
The World’s population growth is taking place in the regions where
most land degradation has occurred, mainly due to unsustainable
land use and deforestation. As history has proven deforestation is
the root cause of local climate change. Climate change then causes, droughts, loss in agricultural productivity, water scarcity,
food shortages, conflicts and migration.

It seems that the outlook for the world’s 500 million small hold
family famers is bleak in the face of their degraded lands and the
increased pressure on their lands due to rapidly increasing population densities.
The largest population growth in the coming decades will take
place Africa, South America, Mexico, the Middle East,India andSouth East Asia. In these regions large scale land degradation has
already taken place. The question arises how these countries secure food supplies in the future. It is also in these regions
where the majority of the world’s 500 million small hold farmers
attempt to make a living and find it increasingly difficult.
Just at the time of this book nearing its final stages some very
positive news reached us. The science article published recently
can mean that the 500 million family farmers hold the key to the
solution that will positively affect us all.

“Our food system belongs in the hands of family farmers, not
in the hands of a handful of corporations”
Willie Nelson, President, Farm Aid

39. How Degraded are Degraded Lands and Forests?
With the help of high resolution Google earth images a large team
of international scientists was able to count the number of trees
in areas which were hitherto labeled “severely degraded lands”.
They came to an astonishing conclusion. A conclusion which supports the opportunities for land restoration which WRI has identified.
This new global analysis of the distribution of forests and woodlands found 467 million hectares of previously unreported forest an area 1.5 times the size of India. The new forests were found by
surveying “drylands”, so-called because they receive much less water in precipitation than they lose through plant evaporation and
plant transpiration. These dry lands contain 45% more forest than
has been found in previous surveys.

The world’s drylands: forested areas shown in green; non-forested areas in yellow.
Bastin et al., Science (2017).

The new dryland forests were found in sub-Saharan Africa, around
the Mediterranean, central India, coastal Australia, western South
America, northeastern Brazil, northern Colombia, Venezuela and the
northern regions of Canada and Russia. In Africa, the study doubled the amount of known drylands forest.
When we look at this map in the context of the FMNR movement it
provides a very positive and inspiring outlook. FMNR is already
taking place in some of these areas. FMNR is the perfect technology to convert sparsely wooded drylands into productive landscapes
by the world’s family farmers. There is more land available to
these farmers than we knew of before.

“Assisting family farmers to restore their lands is an act of
heart-fulness”
Tree To Be

40. Dry Woodlands, FMNR and the Biotic Water Pump.
The new discovery of forests on dry woodlands also gives much more
scope to apply the principle of the biotic pump in areas where
this was previously considered not possible.
Perhaps it means that in many cases the biotic pump still functions in the dry woodlands, albeit at a lower rate. It may even be
that the existence of biotic pump is the reason that the drylands
still have trees. It is likely that increasing forest cover in
these areas will lead to reactivation of the local water cycle.
This in turn could further power the water cycle and all its positive effects in adjacent regions and countries.
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Given that drylands - which make up 40% of the earth’s land surface-have more capacity to support trees and forest than we previously realised, we now have a unique opportunity. By conserving
these previously unappreciated forests and by converting them into
natural productive landscapes it enhances our potential to feed
the world and enable the 500 million family farmers to enrich
these lands and make a decent living at the same time.
This is why the 500 million small hold farmers are the key to mitigating climate change, alleviate water scarcity and food shortages, while rebalancing the global carbon cycle, hydrological cycle and thermal cycle. They need our help!!

“Your heart is full of fertile seeds, waiting to sprout”
Morihei Ueshiba

41. Comparing Climate Mitigation Strategies
In the past 36 chapters we have summarised important information,
developed by many scientists from diverse disciplines over the
last 30 years.
From the many conversations we had with climate mitigation experts
it appears that the science of the water cycle is not widely appreciated, yet is the most important key to cooling the climate.
Moreover the mechanism whereby forests draw water vapour from the
seas, create rain and rivers across the landmass of the earth is
poorly understood.
Therefore the science of the biotic regulation and how forests
drive the water cycle on the landmass of the earth are not taken
into account in determining integral climate change mitigation
strategies.
At this moment the dominant mitigation strategy is based on the
reduction of CO2 emissions. Certainly reducing CO2 emissions by
reducing energy consumption and introducing energy saving measures
is good. But does this also solve the other challenges we face today?
What if there is a “fix for all”, which is also a lot more costeffective and helps the people who need it most first. Our conclusion is that regenerating degraded lands and forests is by far the
lowest cost methodology to mitigate climate change, while it also
addresses many other challenges at the same time.
Combining the regeneration of degraded lands with the understanding of the biotic pump gives us further precision as to where
restoration projects are most beneficial. Appreciation of how
forests activate the biotic regulation can also create meaningful
collaboration amongst neighbouring countries.
Wind and solar energy together currently represent 4% of total
electricity production. The total installation costs have been approximately US$ 1 trillion.
If one trillion US$ is invested in restoring degraded lands at US$
500 per hectare, we could regenerate 2 billion hectares of land.
This is the land area that used to be forest and is now either degraded forest or degraded land.

“As CO2 emissions rise, the one source of energy that we can
develop rapidly, cheaply and with next-to-no emissions is human energy”.
Tree To Be

If land is regenerated from zero value to lands which generate at
least about 1,000 US$ per year of income for local communities
this will add significant value to our global economy.
At the same time the entropic sector of our economy is reduced, as
a result of reducing droughts, floods, landslides, extreme weather
events, poverty, violence and migration.
Therefore we suggest that it is time to reconsider our climate
change mitigation strategies. A more balanced approach is called
for. More emphasis on restoring degraded lands is justified and
does justice to the 500 million small-hold farmers.

Image © Cherkas / nl.123rf.com

If land is regenerated we will restore the global power of the biotic pump, thereby alleviating water scarcity, provide water for
agriculture, create sustainable livelihoods for those who need it
most and improve global food security for all.

“The only way to halt land degradation is to align the future
of our lands with the people who are best placed to protect
it and whose survival depends on it”
Tree To Be

42. Tree to Be: Seeding Positive Change
Tree to Be has the ambition to be a grass-roots movement, seeding
positive change by touching the hearts of people; seeding positive
change by inviting the citizens of our world to participate in a
global movement towards a better, safer and more equitable world;
seeding positive change by transforming donations into seed investments for a friendlier and more compassionate society, in
which people are healthy and live closer to Nature.
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We suggest we look closer at the trees and remember that they have
already been on our earth for 480 million years. We owe our lives
and our oxygen to them. They have co-created the atmosphere that
we live in today. Together the trees and the forests drive the water cycle, provide water for the world’s food chain, make our
lands more fertile, create immense value for our society thereby
transforming our global economy.
Let us make sure that future generations enjoy the benefits of our
genuine efforts to restore the natural cycles and lay the foundations for a better climate. Let us invest in our own future. Your
return is a better climate for all of us equally.

“If governments are unwilling to lead when leadership is required, people must. We need a global grassroots movement
that tackles climate change”
Kofi Annan

43. What moves the Tree To Be Movement
The Tree to Be movement and this book came into being as a result
of our passion to find a simple way to invest in a more equitable
and peaceful world; to create an action perspective that connects
us with nature and with our fellow citizens in other parts of the
world. The Tree to Be movement represents a leap of faith, faith
in the fact that together we can co-create a better world. This is
the time for our next evolutionary leap.
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This book is also a source of inspiration. As Peter Wohlleben
wrote in his beautiful book “The Hidden Secret of Trees”, trees
are our ancestors, they have been our companions for the duration
of our human evolution on earth, trees communicate with each other, they care for each other and support the weak. Let us follow
their example. Investing in trees and restoring our forests is investing in our future.

“We know only too well that what we are doing is nothing more
than a drop in the ocean. But if the drop were not there, the
ocean would be missing something.”
Mother Theresa

44. Join the Tree to Be Movement
To Be or not to Be is the question. To Tree or not to Tree is the
answer. We need to Tree in order for us to Be. To Tree is from now
on a VERB, no longer a noun. Tree to Be is a movement by and for
everyone, in which each person has a chance to participate in a
way that matches their passions, talents and purpose.
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When you become a member of the Tree to Be movement you step into
a new world of more and greater possibilities. You can become an
ambassador, helping us to convey the message in this book. You can
come to us with great ideas or the skills you may want to express
in helping the movement move.
Professionals with specific skills can help us create visuals and
use the power of the social media and the internet to amplify our
message. The story of how to create positive change and improve
the climate needs to be told. Join Tree To Be. Thank you.

“Tree today for a better tomorrow”
Tree To Be
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