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Forward by H.E. Minister of Env ironment  

 

The educational system with all its components is one of the pillars of 
achieving the transformation of the green economy, because the 
formation of personality and awareness is the driving force and capable 
of bringing about change in the patterns of sustainable production and 
consumption and creating cadres in all disciplines with values, ethical 
and scientific foundations that qualify them to protect and efficiently 
manage the available natural resources through modern technologies 
and tools based on the minds and national capabilities. 

The partnership between the Ministry of Environment and the Ministry 
of Education and Technical Education in Egypt, especially in the field of 
environmental work, is extremely important, which the whole world 
has realized that natural resources and life on planet Earth will not be 
preserved without paying attention to the role of society, especially 
young people, so that future generations can deal with that complex 
and intertwined relationship between human activities and nature. 

There are many new terms that have appeared on the scene during the 
past few years, such as the green economy, climate change and 
biodiversity, all of which refer to achieving the national goals of 
sustainable development, taking into account the rights of future 

generations to natural resources and ensuring the sustainability of their provision of the same 
environmental services. It is simplified and easy for students to realize the importance of 
preserving them. It also required the Ministry of Education to develop educational curricula 
and systems to keep pace with global developments and national challenges through a 
student who understands these issues and their repercussions and effects on his life and the 
importance of his role in addressing these issues and the impact of each behavior he follows 
on the sustainability of life. 

I expressed my happiness in producing such educational packages, which will greatly 
contribute to the development of environmental affiliation in the hearts and minds of new 
generations, and I would like to thank the Center for the Development of Educational 
Curricula, which has adopted this topic since its inception. 

 

Her Excellency Dr. Yasmine Fouad  

 

 Minister of Environment  
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Forward by H.E. Minister of  Education and Technical Education 

 

  

The Ministry of Education and Technical 
Education is constantly striving towards 
developing education in Egypt and providing 
distinguished community services in all aspects 
of the basic education system, including 
students, teachers, supporting bodies, 
principals and classes. The ministry also aspires 
to create an enabling environment for students 
and teachers that allows them an update about 
the latest developments in international, 
regional and national issues and participate in 
confronting them. 

Environmental issues are at the forefront of these issues, especially the problems related to 
climate change, biodiversity and desertification.  Fruitful cooperation with the Ministry of 
Environment culminating in the production of three educational packages that address the 
teachers and provide them with basic information, extracurricular activities, community 
based messages, and illustrations, including videos, articles, and power-point presentations 
with audio recordings regarding  the aforementioned issues. 

We hope, through such effort, to achieve the desired goals of boosting awareness of teachers 
and students about environmental problems and their solutions, and providing information 
based on comprehension rather than memorizing. We hope that this will be reflected into 
change in societal behavior towards preserving natural resources, reducing pollution, and 
working to conserve the nature that God has endowed us with. 

With my sincere thanks to everyone who contributed to these outcomes, and my best wishes 
for a better future for our dear country and our great peoples. 

 

His Excellency Professor Tarek Shawky 

 

Minister of Education and Technical Education 
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Preface 
 
For the sake of a new generation that has the right to a decent life, 
For a new generation having the right to a fair share of the ƛǘǎ ŎƻǳƴǘǊȅΩǎ natural resources, 
For a new generation having the right to be secured against hunger, poverty, illiteracy and 
illness, 
For the sake of a new generation that has the right to breathe clean air and enjoy a clean 
environment, 
For new generations that will pay dues of coexisting with the thoughtlessness of previous 
generation, 
For raising generations that will adopt the concepts of rational use of the natural resources 
that God   has blessed us with, and 
In support for enhancing our level of compliance with multi-lateral environmental 
agreements,  
 

The Capacity Building Project (CB3) executed by the Ministry of Environment, and supported 

by the Global Environment Facility (GEF) and the United Nations Development Program 

(UNDP), presents this effort to enhance the capabilities of our teachers and provide them 

with further sources of knowledge and basic information regarding environmental issues, 

especially climate change, conservation of biological diversity, combating desertification and 

achieving environmental sustainability. 

We are pleased to contribute to the efforts to establish environmental awareness and belief 

within the personality of school students under prospective of green transformation within 

the Egyptian society. 

May God protect our country, and may God bless us all. 

 

 

 

 

 

 

 

Ahmad Wagdy 

Prof. of Hydrology, Engineering, CU 
Project Manager, CB3 
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Preface for this guide  
 

This is the English version of the "Environmental Teaching Guide on Biodiversity", 

which was issued in cooperation between the Egyptian Environmental Affairs Agency, 

(Ministry of Environment) and the ñEnhancing National Capacities for Improved Public 

Participation for Implementing Rio Conventionsò (CB3 Project) with financial support 

from the Global Environment Facility. The guide contains all the modern concepts 

related to biodiversity that have been collected from all related conventions and 

organizations entrusted with protecting biodiversity at the international level, as the 

project had previously coordinated with the Ministry of Education and identified sixteen 

topics related to biodiversity and its components, concepts that need to be more 

highlighted on in order to increase educational knowledge as well as awareness of 

regarding biodiversity and its various components among those in charge of teaching in 

the primary and preparatory stages to support their efforts to increase awareness of 

biodiversity among students of these stages and make it part of the daily behavior of 

students in their prime, who in the near future may become policy makers related to the 

preservation of biodiversity or researchers or implementing officers related to the 

conservation of biodiversity. The Egyptian Environmental Affairs Agency (the Ministry 

of Environment) has taken upon itself to issue this document in the English language, 

to support the efforts of the Ministry of Education in developing environmental 

education in the educational stages targeted in this guide hoping to increase students' 

environmental awareness regarding biodiversity as one of the objectives of the Egyptian 

Environmental Affairs Agency. 

 

This guide contains all the information related to biodiversity, helping to increase the 

knowledge about the balance of ecosystems, the definition of biodiversity, ecosystem 

services, endemic organisms, threats to biological diversity, the impacts of climate 

change on biodiversity, alien and invasive species , Wetlands, mountain ecosystems, 

desert ecosystems, marine ecosystems, agricultural ecosystems, protection of biological 

diversity, protected areas, important biodiversity areas, traditional knowledge related to 

biodiversity. In addition, the guide provides a large amount of scientific references and 

electronic links to educational videos and practical activities that can be applied with 

students. 

 

Finally, the Environmental Affairs Agency (the Ministry of Environment) also thanks 

all those who contributed to the issuance of the English edition of this educational guide. 
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Educational package (1): The Devine Ecological Balance 

 
Section I: the technical content of the educational package 

 

I. Species  

When we talk about the relationships within and between organisms, we are talking about the 

entire biological life: humans, animals, plants, fungi, bacteria (single-celled organisms without 

a nucleus), protozoans (single-celled organisms with a nucleus), and viruses. Among the 

countless living creatures are living creatures familiar to everyone such as pets and farm 

animals (such as: cows, goats, camels, dogs, cats, etc.), as well as the living things that we 

know and learn about through books, pictures and documentaries (such as: lion, tiger, hyena, 

elephant, etc.), in addition to the plants that we like to eat, such as the plants whose leaves we 

feed (watercress - radish - spinach - etc.) or those plants whose roots we eat (carrots - turnip - 

radish - etc.), or fruits that contain seeds ( Berries - strawberry - guava - etc.). 

 

But despite our knowledge of many organisms around us, there are also creatures about which 

we do not know much information, and which we often call rare or endemic organisms that 

exist in specific geographical areas and are sometimes confined to very small geographical 

areas, such as the radiated tortoise in Madagascar or the dwarf Sinai blue baton butterfly in the 

high mountains of Saint Katherine Protected Area (SKPA). It also includes single-celled 

organisms (e.g. bacteria) invisible to the naked eye. For example, for those organisms that we 

do not know much about, cyanobacteria, which is a sub-class of bacteria found all over the 

world (spread everywhere) from the poles to crater lakes, where this organism is one of the 

oldest bacteria known to science so far. There are also some other living creatures (such as: 

Archaean) that are unfamiliar and that live in hydrothermal springs on the ocean floor. These 

last two organisms do not contain chlorophyll and their biological properties attest to the 

environmental conditions at the time when life first appeared on Earth.  

 

 
Source: https://www.zmescience.com/ecology/ecosystems-what-they-are-and-why-they-are-important/  

 

So far, scientists around the world have characterized about 1.8 million organisms, while the 

number of living organisms is estimated between 5 million and 30 million species, and perhaps 

https://www.zmescience.com/ecology/ecosystems-what-they-are-and-why-they-are-important/
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more than that. The majority of the species not yet described consist of insects (between 4 

million and 10 million or more undiscovered species, many of which are believed to be 

concentrated in areas of tropical forests). The documentation of a few tens of thousands of 

microorganisms has given us a knowledge of only a small percentage of these living species 

(about 1%), while the non-described microorganisms in very large numbers are not known to 

anyone but God, but they constitute a colossal mass of living organisms (which is invisible to 

us) it is indispensable for ecosystems to recycle organic matter and its contribution to the 

natural cycles of carbon and nitrogen elements. 

 

 

 
Source: Millennium Ecosystem Assessment, 2005 

 

All living organisms are similar in their ability to reproduce, which produce new generations 

that are themselves fertile and able to reproduce as well, and living organisms of the same 

species are characterized by the presence of great similarity between their members to some 

extent. The reproduction takes place naturally between individuals of the same organism under 

natural conditions (without artificial hybridization), as this reproduction results in new 

individuals that are able to live and endure the environmental conditions and in the end are able 

to reproduce as well. But in the event that reproduction occurs between two different species 

but close in classification, such as the horse and the donkey, the product of this reproduction 

produces an sterile ñmuleò which is not a pure natural species but a hybrid. Here, one of the 

other characteristics that pertain to living organisms becomes clear to us, which is the 

phenomenon of "reproductive isolation", which prohibits the exchange of genetic material 

between different species, but at the same time determines the physical and biological 

characteristics of each organism and the preservation of its genetic content. But not all living 

organisms meet this phenomenon of "reproductive isolation". There are organisms that 

reproduce in asexual ways (such as bacteria), which have their own reproductive mechanisms. 

 

Finally, it must be emphasized that the living organisms that spread on the surface of our planet 

nowadays are nothing but the product of the evolution process of species that lived in the past, 

where they became extinct and new ones appeared as a result of a split in the genetic content 

of old organisms into two "genetic pool". Different and distinct from each other, producing 

new organisms over very long periods of time. 
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II.  Ecosystems   

An "ecosystem" is a natural dynamic grouping that consists of a group of species and the 

physical, chemical and geographical environment in which those species live, in a way that 

species and environment interact as a single functional unit. 

 

The different species that make up a living community or clan, that is, plants, animals, 

microorganisms and humans, affect each other in alternating and naturally balanced ways. 

Where the interactions that occur between organisms in an ecosystem are called "biological 

factors or biological processes", which include the different relationships between organisms 

such as: feeding, predation, competition and parasitism, which link living organisms with each 

other. This is in addition to the dependence of living things on abiotic (non-biological) factors 

in the environment, such as climate, soil and light. Thus an ecosystem consists of interactions 

between biotic and abiotic factors that characterize it. More specifically, the ecosystem consists 

of a network of relationships, interactions and interconnections between its constituent 

elements that enable life to continue and develop, as well as the energy flows between the 

organisms that live in the ecosystem. When we talk about the diversity of ecosystems, we are 

not talking simply about confining living things to an ecosystem, but rather about the 

interaction of physical environments and habitats of a group of organisms and the interactions 

that take place within natural assemblages and energy flows that differ between ecosystems. 

 

A. Diversity of abiotic (physical) components of ecosystems 

Many abiotic (physical) components found on Earth present a wide range of physical and 

chemical properties that affect the species that inhabit it. Natural resources (such as: the 

existence of reserves of surface or ground water, various soil formations and their richness in 

mineral salts and nutrients) and the physical environmental conditions (such as: temperatures, 

rain - degrees of sunshine - etc.), affect the existence and development of certain species in 

those environments. Only species that have adapted to these natural and physical resources and 

conditions will live or coexist in them, for example the purple gentian plant prefers to live and 

grow in mountainous heights facing south, as well as halophytic plants that grow better in saline 

soils, and a bird such as the nutcracker (whose basic diet consists of Coniferous seeds) live on 

the upper edges of forests on mountain slopes in temperate regions. Species that lives in a 

certain environment will always be exposed to the influence of other organisms in the 

surrounding area, which provide it with its food, without which it cannot develop and 

reproduce.  

 

B. Diversity of ecological processes within ecosystems 

Food chains and food networks allow the existence of relationships between species that allow 

the exchange of matter and energy between them and thus allow the transition and the 

sustainability of the dynamic balance that forms the backbone of the ecosystem. Among the 

different interactive biological processes between two species, apart from the processes of 

feeding and predation, is the phenomenon of symbiosis and coexistence, which is based on the 

relationship of mutual benefit for both interacting species. For example, the orchids of the 

"ballet dancer" plant (ophrys sphegodes) are found in a symbiotic relationship with a species 

of Atlantic bee (Andrena nigroaenae). The plant develops specific strategies designed to attract 

insects to feed on nectar, as pollen moves from flower to flower, which enables the plant to 

reproduce and spread to new areas. Cross pollination through interaction between organisms 

(sexual pollination) is just one example of possible interactions between one species and 

another. However, this example is important because it involves the aerobic pollination of 

plants, a function essential to maintaining life on Earth. Pollination also allows relationships to 

be established between plants and a wide range of species such as: birds, bats, bees, butterflies 
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and other insects, providing the basis for the sustainability and balance of ecosystems. The 

network of relationships between species structures lead to stability of an ecosystem by creating 

delicate and indispensable environmental functions. 

 

C. Diversity of energy flow within ecosystems 

 

 
 ϼϹЋгЮϜ : ecosystem-https://wbmfoundation.org/blog/balanced  

 

Interactions between species and the circulation of matter and energy produced by these species 

are part of a wider mixing process that includes organic and mineral materials that are absorbed 

by living creatures to enable them to grow and reproduce. These materials are later released in 

the form of waste and are quickly analyzed in the soil so that they can be reused again within 

the ecosystem. This elemental recycling corresponds to the flow and conversion of chemical 

compounds or major elements such as carbon, oxygen, nitrogen, and water into nutrients and 

energy. All of these processes related to the exchange of matter and energy maintain the 

conditions of life within the biosphere through natural cycles in which species interact with 

mineral or gaseous components are part of the biogeochemical cycles of the planet. Every 

environment is different and some of these flows and interactions with living creatures within 

a particular environment depend, or more precisely, on the species that make up the ecosystem. 

What matters most is not the total number of species present, but the environmental 

characteristics of the species that are most abundant. Once the main species are present in the 

environment and perform certain environmental functions, the ecosystem is formed and 

achieves its natural balance. 

 

III.  Genes  

The most important component of biological diversity that does not receive much attention is 

genetic diversity. This means that each individual of the same species is distinguished and 

unique from the rest of the individuals of his sex. When we talk about genetic diversity, we 

must focus on the living cell. Living cells are the basic units of biological life, as they form the 

structure of all living things. The size of the genetic content varies between organisms, as some 

species (such as bacteria) consist of only one cell, while some species (such as animals) contain 

billions of cells. Numerous chemical reactions and transformations occur within the cell 

including respiration, fermentation and photosynthesis. In brief, cells are the building blocks 

of all living creatures, but they are also the engines that allow the organs of multicellular 

organisms to function and allow unicellular organisms to survive. In the center of all eukaryotic 

cells is the nucleus. Inside this nucleus is DNA. DNA is a long molecule called 

https://wbmfoundation.org/blog/balanced-ecosystem
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deoxyribonucleic acid. In addition, the information in the DNA also includes eye color, body 

size, coat or feather object, number of bones in the skeleton, etc. Each series of nitrogenous 

bases encode a specific piece of information called a gene, and the information is referred to 

as the genetic information. 

 

IV.  How do species maintain their environment? 

Environmental differences affect the structure and composition of ecosystems and what they 

contain on groups and clans of species, and at the same time ecosystems also work on the 

diversity and heterogeneity of these environmental differences themselves. The concept of 

ñHabitatsò helps shed light on the ways in which the physical environment (including its 

physical and chemical conditions) and the diversity of species that live in it. 

 

First and foremost, the term ñhabitatò refers to all elements and characteristics of the 

environment that provide conditions and resources suitable for populations of a particular 

species to live and reproduce. For example, the woodpecker is a climbing bird found in 

European forests that provides its preferred habitat. This bird prefers hollow trees with fragile 

bark that are inhabited by wood-eating insects. However, for a certain species of woodpecker, 

which is not satisfied with insects but also feeds on the cones that reside on those trees as well, 

so it is only one coniferous plant in a particular environment that makes a suitable habitat for 

a particular bird. The presence of a suitable habitat improves the reproduction of species and 

makes them so prevalent that the populations of species in the environment form and maintain 

it. 

 

Let us also take another example of the dominant trees (such as oak, beech, and pine) in forests. 

These trees are in balance with the local climate, and they maintain a cohesive community of 

species that contribute to their growth, and above all they "adopt" their environment from by 

helping to create forests, and also these forests create a microclimate that is part of the general 

climate in the world. It also affects the environment by changing the nature of the soil. Spruce 

or resin trees from the family of conifers also acidifies the soil of the forest where it grows, 

resulting in dense humus that changes the composition of the soil for its own benefit and 

enables it to reproduce. Thus, many living things help to form, build and maintain extremely 

diverse environments, while at the same time creating and diversifying living conditions for 

other species. Therefore, the diversity of species affects the diversity of the habitats, and 

likewise a variety of habitats takes into account the abundance of species. 

 

V. From "habitats" to "ecoregions"  

Habitat boundaries are not well defined, they may be small (sometimes too small to be 

sustainable and meet the needs of species) or very broad, in the case of species and migratory 

species of large habitat ranges. Environmentalists and biogeographers use the botanical 

characteristics of habitats when trying to describe or define them. This is because plant life is 

very evident when observing natural or near-natural ecosystems (which have been shaped to 

some extent through human activity). Where plants shape the spatial composition of 

ecosystems, reflect changes in their soils and geological layers and determine their temporal 

rhythms. 

 

Alpine meadows and forests, coastal forests on the Mediterranean Sea and the deserts of North 

America, are all formations or habitats of plants that extend over vast areas and support a 

mixture of different habitats. That is why scientists have identified a number of ecosystem 

complexes across the planet that they call "ecoregions", where the environmental conditions 

and habitat structures of the dominant plants and animals are similar. Where "ecoregions" 
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reflect the environmental conditions of a biogeographic area and determine its soil and climate, 

and is divided into regions with groups of homogeneous plants. About 14 terrestrial 

"ecoregions" have been identified, including tropical rain forests, tropical and subtropical 

savannas, Mediterranean forests, temperate deciduous forests, temperate grasslands, tundra, 

polar deserts and taiga. There are also water "ecoregions" regions that cover a large area of 

wetlands (a vital freshwater region) or a coral reef area (marine ecoregion). 

 

The advantage of defining habitats into "ecoregions", making up larger ecological regions, is 

the ability to study and map biodiversity across the biosphere, as well as help to make 

comparisons between organisms and habitats on different continents but belonging to the same 

ecoregion. This division also facilitates conservation strategies (plans for biodiversity 

conservation - plans for access to and use of natural resources - etc.) that do not reflect 

administrative boundaries of countries but rather the dynamics of biodiversity within 

ecosystems and landscapes. The study of "ecoregions" shows that the richest and most diverse 

ecoregions are tropical rain forests, which corresponds to the fact that biological diversity is 

highest at the equator and lowest at the poles, although there is a difference in the diversity of 

species in each region. 

 

 

 
 

 ϼϹЋгЮϜ  :-biodiversity_in_humanhttps://www.researchgate.net/publication/274288653_Geographical_and_taxonomic_biases_in_research_on_

 modified_landscapes 

 

VI.  Preserving habitats for the conservation of species 

One of the main causes of the loss of species and the degradation of biodiversity that we are 

currently witnessing is habitat destruction, degradation and fragmentation as a result of human 

activities. Over the past 100 years, many natural habitats have been steadily transformed into 

arable farmland to meet the nutritional needs of humans. It is also estimated that 35% of the 

world's mangrove forests have disappeared and that more than 70% of Indonesia's virgin forests 

have been cut down. Habitats have also been disturbed and fragmented due to the passage of 

https://www.researchgate.net/publication/274288653_Geographical_and_taxonomic_biases_in_research_on_biodiversity_in_human-modified_landscapes
https://www.researchgate.net/publication/274288653_Geographical_and_taxonomic_biases_in_research_on_biodiversity_in_human-modified_landscapes
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roads, communication lines and pipelines (oil and gas) and as a result of the disintegration of 

old agricultural systems or diversion of waterways. 

 

The conservation of biodiversity has evolved from protecting species to protecting entire 

groups of species and ecological networks of habitats. While the habitat must be preserved in 

terms of size and number, and if its area is large and varied enough and accommodates an 

abundance of species with different needs, the necessity of preserving their environmental 

integrity as well. 

 

We must not fragment and disconnect the integrity of habitats from one another, as there must 

be sufficient communication through green corridors that allow functional connections 

between habitats, ecosystems in general, and different habitats of the same species. This aids 

the natural migration of species. The paths may be bridges, forest of trees, former railroads, 

windbreaks, or natural boundaries. 

 

Many species need to leave their habitats to search for food or reproduce and sometimes travel 

long distances to achieve this. For example, there are "feeding areas" (often seasonal) for birds 

and rodents, "migration corridors" for butterflies and frogs, and sometimes "migration routes" 

for some other creatures, as the gray whale covers about 20,000 km annually between the 

feeding areas and the breeding areas. Therefore, biodiversity conservation efforts seek to 

conserve interconnected habitats that form important ecological networks, using different 

methods and techniques used to link habitats ecologically through green corridors. 

 

VII.  Classification of ecosystems in Egypt 

Egypt is geographically located in a distinctive and unique location between Africa, Asia and 

Europe, as it is considered the meeting point of vital processes and components of biological 

diversity for three of the ecoregions according to the World Wildlife Facility (WWF), which 

are: (1) Mediterranean forests, woods and shrubs: which occupy the extended land strip along 

the shore of the Mediterranean, starting from the northeastern border at the city of Rafah to the 

northwestern border at the city of Sallum, with the depth of this strip extending further into 

Egyptian territory whenever we head towards the west (2) The Mediterranean region: It is the 

marine areas extending parallel to the northern coast of Egypt. (3) The Red Sea region: It 

occupies the marine areas extending in the Gulfs of Suez and Aqaba and parallel to the Red 

Sea coast in the south to the southeastern border with Sudan at a latitude of 22. 

 

In the most recent studies released recently, which included a recent classification of all natural 

habitats in the entire Egyptian country and the development of digital maps for them, including 

terrestrial and water habitats according to the concept of protecting the biological diversity of 

those habitats as well as the global classification of habitats approved by the International 

Union for Conservation of Nature (IUCN). As this study concluded that the natural habitats in 

Egypt are classified as follows: 

A. Main Habitats: It includes five main habitats, which include: marine habitats, inland 

wetland habitats, desert habitats, freshwater habitats, in addition to arable (man-made) 

habitats. 

 

B. Major sub-habitats: It includes twelve major sub-habitats which are: saltwater habitat 

(Pelagic), marine island habitat, coral reef habitat, terrestrial habitat, aquatic 

(manmade) habitats, fresh wetland habitat, and brackish wetland habitat ( Brackish), 

saline wetland habitats, highland habitats, plain habitats, depressions, and cave habitats. 
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C. Sub-habitats: It includes 36 sub-habitats which are: the upper marine range 

(Epipelagic), the middle marine range (Mesopelagic), the deep marine range 

(Bathypelagic), islands, coral reefs, agricultural lands, urban areas, etc. 

 

The results of the study showed that those habitats have been classified and identified in Egypt 

represent 22% of the total number of habitats that have been identified for the continent of 

Africa (compared to a regional study that determined the total number of the continentôs 

habitats at 163 habitats). The study also concluded that the main habitats can be arranged in 

descending order in terms of area as follows: (1) desert habitats (868,860.71 km2 by 86.89% 

of the total area of Egypt), (2) marine habitats (269,204.63 km2), (3) wetland habitats 

(701,77.49 km2 by 7.02% of the area), (4) Arable habitats (519,38.97 km2 5.19% of area), (5) 

Freshwater habitats (7156.31 km2 0.72% of area). 

  

 

 
 ϼϹЋгЮϜ : Khaled Allam Harhash, Mohmmed Talaat El-Henawy, Haitham Farouk Abdel Fattah and Mohammed Sameh Antar (2015). 

ñConservation oriented habitat classification scheming and mapping of Egyptò. Environmental Systems Research, a Springer Open Journal. 
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 ϼϹЋгЮϜ : Khaled Allam Harhash, Mohmmed Talaat El-Henawy, Haitham Farouk Abdel Fattah and Mohammed Sameh Antar (2015). 

ñConservation oriented habitat classification scheming and mapping of Egyptò. Environmental Systems Research, a Springer Open Journal. 

 

 
Ϝ ϼϹЋгЮ : Khaled Allam Harhash, Mohmmed Talaat El-Henawy, Haitham Farouk Abdel Fattah and Mohammed Sameh Antar (2015). 

ñConservation oriented habitat classification scheming and mapping of Egyptò. Environmental Systems Research, a Springer Open Journal. 
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A. Dry and desert ecosystems in Egypt 

Dry and desert areas cover most of the total area of Egypt (currently 92%), where they contain 
different ecosystems. The Western Desert (681 thousand km2) is a flat plateau in most parts 
(the most important of which is the Gilf al- Kabir plateau and Jabal al- Owainat) and has many 
depressions (Qattara -  Siwa -  Faiyum) and parallel ranges of sand dune rows (the Great 
Sand Sea). The eastern desert (223 thousand km2) is a rocky plateau with a backbone (the 
Red Sea mountain range) and few valleys. The Sinai Peninsula (61 thousand km2), it is a 
huge block of base formations with high rugged peaks (Mount Saint Catherine), valleys and 
some oases (Al- Firan). 
 
The Eastern Desert occupies an area of land equivalent to about 21% of the total area of the 
Egyptian Territory, less than 1/3 of the area of the Western Desert. The eastern desert is 
delineated to the east by the Suez Canal, the Gulf of Suez, and the Mediterranean Sea. From 
the west the Nile Valley, and in the Eastern Desert we can distinguish the following 
morphological regions: (a) The Red Sea Mountains in the east; (B) The limestone plateau in 
the north, known as the Maaza Plateau; (C) The Nubian sandstone plateau in the south, 
known as the Ababda Plateau. The Red Sea Mountains are the eastern border of the Nile 
Basin, and they extend parallel to the Red Sea, leaving only a narrow plain between them 
and the coast. These mountains are made of ingenious rocks, and are characterized by being 
narrow in the north and widening whenever we head south. It is noted that these mountains 
are not a single continuous chain, but rather a group of parallel mountain chains from which 
high peaks emerge, Shayeb Mountain, which has a height of about 2,184 meters, is the 
highest of these peaks. The Red Sea Mountains represent a dividing line for the water, as 
short valleys descend on their eastern sides, ending to the Red Sea, and on their western 
sides long valleys run that end up in the Nile River, and the latter are characterized as 
transverse valleys with the exception of Wadi Qena, which extends a longitudinal extension 
along an axis almost parallel to the river The Nile itself, but it goes in an opposite direction to 
it, i.e. from north to south, and many tributaries are connected to the main valleys, which led 
to the tearing and severity of the eastern desert and this is a characteristic of the eastern 
desert over the western desert. The northern plateau (El- Maaza Plateau) consists of 
calcareous rocks, and is separated by the Qena Valley from the Red Sea Mountains. This 
plateau is considered one of the most prominent terrain features in the eastern desert to the 
north of Qena, and many valleys with multiple tributaries descend over it heading towards the 
Nile River in the west. To the Nile River at the city of Assiut and the Tarfa Valley, which 
connects to the Nile to the north of Minya, and the Sanur Valley, which ends to the Nile, just 
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south of the Beni Suef. The southern plateau (the Ababda plateau) occupies the southern 
part of the eastern desert, and it is composed of sandy rocks, and it is lower than the limestone 
plateau in the north. The expansion of the Ababda plateau increases as we head towards the 
south until it reaches its maximum width on the Egyptian- Sudanese borders. Several valleys 
cross this plateau, and the most important of these are Wadi Shait, Wadi Al- Kharit and Wadi 
Al- Alaqi. The eastern desert is devoid of sand dunes and the enormous sand ranges that 
are prominent features of the Western desert. The exception to this rule may be sand deposits 
that accumulate mainly on the Red Sea coast south of Ras Banas. 
 
The Western Desert, which occupies about two- thirds of the total area of Egypt, extends to 
the west from the Nile Valley and its deltas, and it consists of a group of rocky plateaus that 
are confined between depressions and the highest sides of the Western Desert are located 
in its southwestern corner, where there is Jabal Owainat, which is located almost entirely 
outside the Egyptian borders with the exception of its northern foothills. To the east and to 
the north of this mountain cluster is the high Gilf al- Kebir plateau, which has an average 
height of 1,000 meters above sea level and to the north of the Gilf al- Kabir plateau is the 
Great Sand Sea, which covers part of the plateau. It is lower than the Gilf al- Kabir plateau, 
as its height does not exceed 500 meters above sea level, but it represents the most 
prominent terrain appearance to the west of the Nile Valley, and this plateau slopes steeply 
towards the Nile Valley in the east and towards the Kharga depression Dakhla and Abu 
Minqar in the south, as well as towards the Qattara depression. To the north, and in this 
plateau there are two enormous depressions, Farafra and Bahriya. To the north of the Qattara 
Depression -  Siwa -  the Miocene calcareous plateau extends, which looks like a triangle, 
with its head west of the delta, and its base extending along the Egyptian- Libyan border. 
This plateau is known as the ķMarmarica Plateauĸ and its height is about 100 meters above 
sea level, which in turn slopes downhill Suddenly, it heads towards the Qattara Depression 
and Siwa to the south. The Western Desert is characterized by several characteristics that 
are unique to other regions, especially the Eastern Desert. The Western Desert is almost 
devoid of valleys with the exception of waterways descending to the Mediterranean. The 
Western Desert is also very poor in water resources, with the exception of the coastal region 
in the far north, which may be subject to some rain in the winter. Among the characteristics 
that characterize the Western Desert is also the presence of sand dunes, especially the 
longitudinal dunes that spread in the form of swords or parallel lines, and the axes of most of 
them extend from the northwest to the southeast, meaning that they are in line with the 
northern winds that contributed to their formation. The most famous of these sand dunes is 
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Abu Mahra Dune, which extends roughly from the Bahariya low latitude to the Kharga 
depression, and continues to extend also in the direction of the south, and its length is more 
than 450 km, while its width reaches about 16 km. 
 

B. Mountain ecosystems in Egypt 

The mountains in Egypt occupy an area of about seven thousand square kilometers, 

representing 0.7% of the total area of Egypt and are concentrated in 3 main areas: South Sinai 

Mountains with an area of about 3500 km2, the Red Sea mountain ranges, the Elba Mountain 

and Hamata with an area of about 2500 km2, Jabal Al-Owainat area with an area of about 750 

km2, in addition to the Jabal Yalij and Halal areas in North Sinai, with an area of about 250 

km2. Sinai is famous for having the highest peaks in Egypt, where there is Mount Catherine 

2641 m above sea level - Jabal Musa 2285 m - Safsafa Mountain 2145 m - Jabal Abbas 2341 

m. Among the most famous mountains in the Eastern Desert and the Red Sea Range are Jabal 

Shayeb Banat 2185m, Jabal Gharib 1745m, Jabal Abu Harba 1705m, Jabal Umm Qattar 

1965m, Jabal Abu Ubayd 1900m, Jabal Hamata 1910m, Jabal Abu Jarad 1563m, Jabal Ghareb 

1750m, Jabal Hafafit 1371m. 

 

C. Wetlands and inland waters ecosystems in Egypt 

There are several large wetland areas in Egypt, the most important of which are: the Nile River, 

Lake Nasser, Northern Lakes, Bitter Lakes, Wadi Natrun, Lake Qarun, and Wadi Rayan in 

addition to many smaller wetlands scattered across the Nile Delta and valley, and in the oases 

that lie in the desert Western, where oases represent the only source of water in the Western 

Desert, where the main areas of them are: Moghra, Siwa, Wadi El-Rayan, Bahriya, Farafra, 

Dakhla, Kharga, Karkar and Dingle, in addition to six of the large coastal lakes on the 

Mediterranean, which are: Bardawil and Port Fouad (Malaha), Manzala, Burullus, Edku, and 

Mariout. Coastal and wetland environments in the Red Sea include muddy swamps, coral reefs, 

mangrove habitats, and offshore islands. 

 

D. Coastal and marine ecosystems in Egypt 

Egypt is bordered on the north by the Mediterranean Sea with an extension of nearly 970 km, 

and on the east by the Red Sea with an extension of nearly 1100 km. The Egyptian coastal and 

marine environment is characterized by special environments, namely coral reefs and 

mangrove environment, which is characterized by a unique and rich biological diversity. More 

than any other coastal and marine environment, coastal environments have been subjected to 

many pressures caused by coastal development aspects, including tourism, urban infrastructure 

construction and port facilities. 
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1. Reporting on our living planet :a guide for young people 
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II.  Links 
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https://www.ourplanet.com/en/video/our-planet-too-big-to-fail  

2. Video for the message from Yasmine Fouad on the International Day for Biological Diversity 2019 

https://www.cbd.int/idb/2019/  

3. Video about the International Day for Biological Diversity 2019 

https://www.cbd.int/idb/2019/  

4. Video ï Our Planet: Series 1/Episode 1                                                           

https://pome.egybest.co/episode/our-planet-season-1-ep-1/  

5. Video - What is Biodiversity? Our Planet 

https://www.youtube.com/watch?v=b6Ua_zWDH6U  

6. Video - Why is biodiversity so important? - Kim Preshoff 

https://www.youtube.com/watch?v=GK_vRtHJZu4  

7. Video - Our solutions are in nature: Science and traditional knowledge 

https://www.youtube.com/watch?v=-a7vvFxKfTY  

8. Video - Our solutions are in nature: Conservation and protected areas 

https://www.youtube.com/watch?v=KMn44tl05l0  

9. Video - Our solutions are in nature: Agriculture, food security & health 

https://www.youtube.com/watch?v=8dGBlbSZmYs   

10. Video - Our solutions are in nature: Biodiversity, people and culture 

https://www.youtube.com/watch?v=-nNmAzGBOYU     
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Section III: Educational activities  
 

I. First activity: The whole world is one network 

Demonstrate and understand how ecosystems are interconnected Aim of the activity 

Develop creative thinking, oral expression, role play, and linkage of cause-and-

effect cooperation 
Gained skills 

More than 10 years Targeted ages 

One session - ninety minutes Required time 

School yard Location of the activity  

¶ A long rope (about 20 meters) 

¶ Pins or tape 

¶ Papers and pens 

¶ Copies of the Living Planet Report (links are provided in the second section 

of this kit) 

Resources needed 

¶ The trainer / teacher / facilitator starts a simple discussion with the pupils 

about what the term ecosystems and natural habitats mean from their point 

of view, at the beginning of the implementation session of this activity. 

¶ The trainer / teacher / facilitator will explain the new concepts to the pupils 

in a simple way. 

¶ The trainer / teacher / facilitator asks the pupils to choose each of them the 

name of a type of wildlife present in an ecosystem such as a mountain 

system, for example (plant, animal, bird ... etc). As a member of 

ecosystems. 

¶ Each child writes the name of their ecosystem member and draws it on a 

piece of cardboard and then places it on their chest using tape or a pin. 

Having these signs on the pupils' chests will help them remember each 

other's identities as wild species during the activity 

¶ The trainer / teacher / facilitator asks students to stand in a large circle to 

represent the ecosystem, with each student representing a part of the 

ecosystem 

¶ The trainer / teacher / facilitator asks pupils to look around the circle and 

think about how all living things are related. 

¶ The game begins by asking one child who represents a living being to hold 

the rope and transfer it to another child, who in turn represents another 

living being that he can live and feed on. However, if pupils fail to network, 

the teacher can help 

¶ The rest of the group makes the network of life according to the 

environmental links, for example, a plant (depending on the type of plant) 

can be linked to the orchid because it derives its food from this plant and 

the lizard can be connected to the fox, for example, and so on until the 

network is complete 

¶ After directing the pupils to create a star-shaped network, the teacher 

explains that any damage to any part of the network will damage the entire 

network. 

¶ The teacher then asks the children to imagine what will happen, for 

example, if plants are cut or removed from the grid? The "plant student" 

then shakes the rope or tug of war, and the teacher can ask the rest of the 

group if they feel the changes through the rope. 

¶ After the children are given the opportunity to play for a while, the teacher 

stops the exercise and discusses with them how they relate through the 

network and which members have the most connections than others and 

why this might be the case. 

¶ The teacher completes the exercise by asking the children whether they 

think that humans are also part of the ecosystem. The teacher asks them to 

express their approval or disagreement by writing a useful sentence that 

begins with the word "human being is part of the ecosystem or is not part 

of the ecosystem because .... 

Methodology  
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¶ The activity can be replicated using elements from a different ecosystem, 

such as a marine system. 

¶ Understand the definition of ecosystem balance 

¶ Simplify complex concepts such as ecosystems through recreational 

exercises 

¶ Simple scientific linkage to understand the interconnectedness of the 

ecosystem 

Expected outcomes 
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Educational package (2): Biodiversity Definition 

 

Section I: the technical content of the educational package 

 

I. Introduction  

A. Historical background  

After the end of the First and Second World Wars and after the beginning of the Industrial 

Revolution in the various countries of the world with the aim of achieving economic and social 

development of human beings, demands of some scientists, activists and international 

organizations began to appear on the international scene about the importance of studying the 

negative effects of this economic development on the environment. The relationship between 

economic development and environmental degradation was first included in the international 

agenda in 1972, at the United Nations Conference for Human & Environment, held in 

Stockholm. After this conference, the United Nations Environment Organization (UNEP) was 

established as a global organization working to protect the environment on the planet. During 

the subsequent years of this conference, the global interest was to integrate environmental 

considerations into national economic planning and decision-making processes, but this was 

done very slowly, which led to the continued deterioration of the environment and increase in 

pollution rates, destruction of many natural resources, extinction of many species around the 

world, depletion of the ozone layer, increase the global warming, and water pollution, all of 

this is done at an extremely rapid and alarming rate and directly affects the wheel of economic 

development and human health. 

 

During the eighties, a global debate occurred about whether this environmental degradation 

around the world is only a side effect of the global industrial revolution with just a limited 

impact that can be overcome later, or whether this environmental degradation is in fact a matter 

of life for developing countries. After many international discussions during that period, the 

concept of "sustainable development" began to appear on the horizon as an alternative approach 

based on economic development and meeting the needs of current generations without 

compromising the ability of future generations to meet their own needs. At the end of the 

eighties, the United Nations General Assembly called for the United Nations Conference on 

Environment and Development (Rio Conference) in order to agree on how to achieve 

sustainable development that would support economic and social development and in the same 

time prevent the continued deterioration of the environment in order to ensure a healthy future 

for the planet. 

 

In 1992, the largest meeting of world leaders was held at the United Nations Conference on 

Environment and Development (Earth Summit) in Rio de Janeiro, Brazil. As a result of this 

growing international concern about achieving sustainable development, the countries of the 

world signed a historic set of agreements binding on countries, which are: (1) Climate Change 

Convention: which aims to reduce industrial emissions and other greenhouse gases such as 

carbon dioxide; (2) The Convention on Biological Diversity: It is the first global agreement on 

the conservation and sustainable use of biodiversity. As the CBD gained rapid and widespread 

acceptance, more than 150 governments signed the document at the Rio Conference, and since 

then more than 196 countries have ratified the convention. 
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A map that shows the number of countries acceding to the Convention on Biological Diversity (196 countries) - the dark green 

color means the state signed and joined the convention 

 

 

B. Convention on Biological Diversity (CBD) 

The "Convention on Biological Diversity", since its inception during the "Earth Summit" in 

1992, has focused on three main objectives, which are: (1) Preserving the world's biodiversity; 

(2) The sustainable use of the three components of biodiversity (ecosystems - species - genetic 

resources); (3) The fair and equitable sharing of benefits arising from other uses of genetic 

resources. 

 

It is clear from these goals that they are holistic goals that address issues extremely vital to the 

future of humanity where these objectives aim to: 

Å Recognizes - for the first time - that conservation of biodiversity is a "common concern 

of humankind" and an integral part of the development process for the benefit of 

humankind. 

Å Covers all components of biodiversity (ecosystems, organisms and genetic resources). 

Å The conservation efforts of biodiversity are linked to the economic development 

represented in the sustainable use of its biological resources and components. 

Å Laying down principles for the fair and equitable sharing of benefits arising from the 

use of genetic resources, especially those designated for commercial use. 

Å It covers the field of biotechnology and deals with technology development, transfer, 

benefit-sharing and biosafety of genetically modified organisms. 

Å Most importantly, the Convention is legally binding, so that the states that join it are 

obligated to implement its provisions. 

 

The Convention addresses decision-makers around the world that natural resources are not 

infinite. It has set a new philosophy for the twenty-first century, which is the sustainable use 

of those resources in a manner and at a rate that does not lead to long-term degradation of 

biodiversity. The agreement, as an international treaty, identifies common problems at the 

international level that cause the loss of biodiversity. It also sets general goals, policies and 

commitments that regulate technical and financial cooperation at the international level, but the 

actual responsibility for achieving the objectives of the agreement and implementing its 

obligations lies to a large extent on the shoulders of the signatory states themselves, Economic 

entities, private companies, landowners, fishermen, farmers, and those responsible for 

implementing development activities for the benefit of human well-being carry out 

development activities in their entirety that cause the loss of biodiversity at high rates. 
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Therefore, here comes the role of state governments to play their pioneering role in setting 

policies and rules governing the sustainable use of natural resources that protect biodiversity. 

Under this convention, governments are obligated to conserve biodiversity and use it in a 

sustainable manner, and all countries are required to develop national strategies and action 

plans for the conservation of biodiversity, in addition to making parallel efforts to integrate the 

concepts of biodiversity conservation into their national development plans. The Convention 

on Biological diversity also includes other obligations on state governments, which can be 

summarized in the following points: 

Å Identification and monitoring of important components of biodiversity that need to be 

conserved and used sustainably. 

Å Establishing a national network of protected areas (PA) to preserve biodiversity while 

promoting environmentally sustainable development around these PAs. 

Å Rehabilitating and restoring degraded ecosystems and promoting the restoration of 

endangered species in cooperation with the local population. 

Å Respecting and preserving the traditional and heritage knowledge of indigenous 

peoples and local communities associated with the sustainable use of biodiversity. 

Å Preventing the introduction and control of alien and invasive species that may threaten 

ecosystems and other species. 

Å Control of risks posed by genetically modified organisms, using biotechnology 

applications. 

Å Promoting public participation for all, especially when it comes to assessing the 

environmental impacts of development projects that threaten biodiversity. 

Å Educating people and raising awareness of the importance of biodiversity and the need 

to conserve it. 

 

C. Cartagena Protocol on Biosafety: 

One of the outcomes of the United Nations Conference on Environment and Development 

(Earth Summit) held in Rio de Janeiro, Brazil, was the issuance of 27 principles to support 

sustainable development. One of these principles was the "precautionary principle", which 

called on the countries of the world that "in order to protect the environment, all countries, on 

a large scale, apply the precautionary approach according to their capabilities, which means 

that when there are and/or the possibility of threats that may cause serious harm or irreversible 

deterioration to the environment under complete scientific uncertainty about the consequences 

of this deterioration, this uncertainty may not be used as a pretext to postpone taking effective 

measures to prevent environmental degradation. 

 

One of the strong reasons for adopting this principle during the Earth Summit was the 

acceleration in the use of biotechnologies, including the techniques of genetic mutation (also 

known as genetic engineering or modern biotechnology) as promising technologies to support 

economic development processes in many countries, especially developed countries. As these 

biological techniques depend on the laboratory devising of modified and / or genetically 

modified organisms, which can penetrate the natural barriers between other organisms and 

biological groups and thus they are organisms that cannot exist in nature. As the economic 

development wheel in the past decades has stimulated some countries to use biotechnology 

applications in the fields of medicine production, health care, food production, seeds, farm 

animals and environmental protection, as well as in the production of many industrial materials, 

so that the use of modified and / or genetically modified organisms has become part of an 

increasing number of products used by humans, including foods, food additives, beverages, 

medicines, adhesives, fuels, and the accompanying use of a new global biotechnology industry 

worth billions of dollars. 
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Biotechnology is similar to all recently developed technologies in that it is not free from 

potential risks to both humans and the environment. The potential dangers of the use of 

genetically modified organisms and their manufactured products and their release into the 

environment are concentrated in their negative impact on biodiversity - as genetically modified 

organisms affect some ecosystems and lead to the loss of their biodiversity - and in their 

potential impact on human health and in their negative effects on the social and economic 

aspects of society as well as on national security. Safety comes from these risks by providing 

absolute transparency on all data and information related to these genetically modified products 

(such as: information on the methods of their development and modification - information 

about their risks to human health and the environment - information on how to manage these 

risks - etc.) to all regulatory authorities before permitting them to be traded in the markets. 

 

This international discussion resulted in the importance of seriously dealing with the risks of 

genetically modified products, in fact, to an international mechanism known as the "Cartagena 

Protocol on Biosafety" under the umbrella of the Convention on Biological diversity, to which 

Egypt joined in November 2003 (some of its accession to the Convention on Biological 

diversity in 1994). 

 

This protocol regulates the rules and procedures for the transfer, handling and use of genetically 

modified organisms, with a special focus on the transnational movement of these organisms. 

Where the protocol includes a set of procedures, such as: 

Å Pre-agreement procedures for living modified organisms that will be intentionally 

introduced into the environment or those intended to be used directly as food or as feed 

(such as: agricultural crops - animal feed - etc.). 

Å Procedures related to environmental and health safety when handling genetically 

modified organisms during their packaging and transport. 

Å Procedures related to documents used and accompanying shipments of GM products 

that are transported across borders (such as: identity documents for genetically modified 

organisms - identity documents of the recipient of the shipment - etc.). 

Å Procedures for making decisions about whether or not to accept shipments of GM 

products in the event that relevant scientific information is insufficient. 

Å Procedures related to the development and implementation of measures to manage any 

risks in the event of an accidental release of LMOs into the environment.  

 

 
Source: https://www.researchgate.net/publication/324038829_Genetically_modified_food_trade_A_case_study_of_India  

 

 

https://www.researchgate.net/publication/324038829_Genetically_modified_food_trade_A_case_study_of_India
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D. Nagoya Protocol for the Equitable Sharing of Benefits Arising from the Uses of Genetic 

Resources 

As one of the 27 principles of sustainable development adopted at the Earth Summit resulted 

in the emergence of the "Cartagena Protocol on Biosafety" (see above). Also, one of these 

important principles at the same summit was the call for states to take measures to conclude an 

international system in order to enhance sharing, fair and equitable benefits arising from the 

use of genetic resources. Whereas, during the year 2010, a supplementary protocol to the 

Convention on Biological Diversity was adopted called the ñNagoya Protocol on Access to 

Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their 

Utilizationò (ABS), which is an agreement complementary to the convention that provides a 

transparent legal framework for the effective implementation of the third objective of the 

Convention on Biological Diversity related to fair and equitable sharing of benefits arising 

from the use of genetic resources. 

 

The urgent need for such a protocol emerged as a result of modern development in the life 

sciences during the second half of the twentieth century, as this development encouraged some 

developed countries to grant exclusive intellectual property rights to the creators of some 

strains of biodiversity, which resulted in huge economic returns to be acquired without 

participation. Countries of origin from the third world (countries that contain the original 

strains in which the modified genetic content is present), which alerted the minds to the 

imperative of recognizing the sovereignty of states over their national biodiversity and related 

heritage knowledge and their participation in the benefits of innovation. 

 

This protocol includes the basic principles of access and benefit-sharing among potential users 

of resources based on the prior informed consent of the state in which the genetic resource is 

located before obtaining this resource, by negotiating and agreeing on the terms and conditions 

for obtaining and using this resource by stipulating agreed terms and shared it between all users. 

The Nagoya Protocol also covers the fair and equitable sharing of genetic resources as well as 

traditional knowledge associated with genetic resources, as well as the benefits arising from 

their use. In addition, the protocol created a set of measures that states must work to achieve, 

such as: 

Å Taking measures to obtain access to the genetic resources of countries according to 

prior (informed) consent, including the contractual terms agreed upon to preserve the 

property rights of all countries. 

Å Determining the procedures and rules to be followed in cases of violation of intellectual 

property rights and the sovereignty of countries over their genetic resources. 

Å Defining contractual provisions for settling disputes on terms agreed upon between 

states. 

Å Allowing states to have recourse to the courts in the event of disputes arising from 

agreed conditions. 
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Source: 

https://en.wikipedia.org/wiki/Nagoya_Protocol#/media/File:NagoyaProtocol.svg  

 

Given the importance of this protocol in preserving the rights and sovereignty of states over 

their genetic resources, the process of declaring and adopting such a protocol faced 

complications and problems to slow the actual implementation of its provisions by some 

countries. Where many different institutions (scientific and economic) in developed countries 

rushed to collect samples of biodiversity in developing countries, illegally or semi-legitimate, 

to acquire it before monitoring it by developing countries that own it and then preserve their 

right to their ownership in what has become referred to as ñBiological piracyò. " As a precaution 

to respond to this biological piracy, many developing countries have resorted to issuing 

legislations regulating access to and then access to national biodiversity and heritage 

knowledge related to it, and linking it to specific national agreements to share the benefits 

arising from exploitation and to put in place the necessary guarantees for the return of sharing 

proceeds to their owners. At the same time, developing countries have also resorted to 

recording their biodiversity and heritage knowledge in national registers that preserve their 

rights therein. 

 

 

II.  Definition of biodiversity   

The term biodiversity (the word used to refer to the concept of biodiversity) was first used in a 

scientific analysis in 1988 by the respected entomologist and biologist Dr. Edward Osborne 

Wilson where this word formed a new term derived from the words "biology" and "diversity". 

As it seemed to the global scientific community that this new term was a more effective 

communication tool at a time when people were increasingly aware of the extent and nature of 

the phenomenon of extinction of species, which became clear since the end of the twentieth 

century. 

 

The International Convention on Biological Diversity defined the term ñbiological diversityò 

as ñmeans the variation and diversity between all the different life forms on the earth, which 

includes the diversity present in the terrestrial, marine and aquatic (ecosystem) ecosystems, as 

well as the diversity existing among the species that are part of those systems. It also includes 

the diversity present in the genetic content of the same type and / or strain of an organism. 

https://en.wikipedia.org/wiki/Nagoya_Protocol#/media/File:NagoyaProtocol.svg
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The term biodiversity is often understood as the great diversity of plants, animals and micro-

organisms only, while one of the other components of biodiversity is the diversity of 

ecosystems such as deserts, forests, wetlands, mountains, lakes, rivers and agricultural 

landscapes, and one of the unknown and marginalized components of biodiversity is the genetic 

diversity and differences within each species, such as crop types and livestock breeds. Where 

the chromosomes, genes and DNA of living organisms determine the nature of their uniqueness 

as well as their interactions with each other and with the rest of the environment that made 

Earth a unique place fit for humans. 

 

Here, it must be emphasized that the biodiversity we see today is the result of billions of years 

of evolution shaped by natural processes on the planet and increasingly by the effects of human 

activities. It forms the web of life that we are an integral part of and upon which we fully 

depend. 

 

 

III.  Importance of biodiversity  

At first, it must be emphasized that protecting biodiversity is a goal that achieves the personal 

interest of all human beings. Biological resources are the pillars on which civilizations 

throughout history have been built. For example, natural materials support various industries 

such as agriculture, cosmetics, medicine, paper making and waste treatment. While biodiversity 

loss threatens our food supply, opportunities for recreation, tourism, enjoyment of nature, 

availability of wood, medicine and energy. 

 

Often our need for parts of natural resources leads us to ignore their importance to support our 

daily life. For humans, nature is the natural treasury that God has placed on the earth to help 

humans cure diseases that threaten their health, and pumps genes present in wild plants to save 

our crops from the outbreak of pests. Moreover, it is the natural processes and biological 

interactions between the various components of biodiversity that make planet Earth habitable 

for all living things, including humans. Our personal health, the health of our human society, 

and the strength of the economies of our countries depend on the continuous supply of various 

environmental services that nature provides to humans that are impossible to replace. For 

example, it will be largely impossible to dispense with environmental services such as pest 

control carried out by different organisms that feed on each other, or to dispense with 

pollination of plants by insects and birds that go about their daily business. In sum, the services 

and benefits that nature provides to humans can be summarized in the following points: 

Å Provide food, fuel, fiber and energy 

Å Provision of housing and building materials 

Å Purification of air and water on the surface of our planet 

Å Remove toxins and pollutants from nature and decompose waste 

Å Stability and moderation of the earth's climate 

Å Reducing the effects of floods, droughts, high temperatures and hurricanes 

Å Generating and replenishing soil fertility including natural nutrient cycle and chemical 

compound cycles 

Å Pollination of plants, including many agricultural crops that provide food for humans 

Å Combating pests and diseases in a way that supports people's health 

Å Conservation of genetic resources as major inputs for crop species, livestock breeds, 

medicines and other products 

Å Cultural, aesthetic, recreational and spiritual benefits 
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IV.  Threats affecting biodiversity 

When most people think about the dangers to nature, they think of the threats to species. The 

decline in the numbers of major animals such as pandas, tigers, elephants, whales and various 

types of birds has drawn the world's attention to the problem of living creatures that are at risk 

of extinction. 

 

Species have disappeared at a rate of 50 to 100 times their natural rates since the inception of 

the Earth, and this rate is expected to increase dramatically, based on current trends, as it is 

currently facing an estimated 34,000 species of plants and 5,200 species of animals as well as 

one species. Every eight species of birds in the world are threatened with extinction from our 

planet. Also, thousands of years ago, humans developed a wide variety of important food plants 

and domesticated animals. But even this natural treasure is shrinking, as modern commercial 

agriculture focuses on relatively few types of agricultural crops, resulting in the loss of many 

other important crops, and about 30% of the major farm animal species are currently at risk of 

extinction. 

 

While we as humans are preoccupied with the loss of species, it is the fragmentation of natural 

ecosystems such as forests, wetlands, coral reefs and other ecosystems that pose the greatest 

threat to biodiversity. Forests are home to much of the known terrestrial biodiversity, but about 

45 percent of the Earth's original forests have disappeared and were completely converted for 

developmental purposes over the past century. Despite some efforts made by the countries of 

the world to restore these degraded forests, the total areas of forests in the world are still 

shrinking rapidly, especially in the tropics. 
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Source: The Global Risks Report 202116th Edition https://weforum.ent.box.com/s/psht1v5nx4x4zn97nalzjzpnioqc77 -  

 

 

Humans have destroyed up to 10 percent of coral reefs - despite being among the richest 

ecosystems that provide services and benefits to humanity - while a third of the remaining coral 

reef areas face the risk of collapse over the next ten to twenty years, as a result of human 

persistence in urban and urban expansion in coastal areas around the world. Coastal mangrove 

forests (which are considered one of the most important natural habitats for the incubation of 

many young and innumerable generations of organisms) are also at risk of extinction after 

having already lost half of them. 

 

Current climate changes in the atmosphere, such as ozone depletion and climate change, are 

increasing stress and risks to biodiversity. The thin ozone layer causes more ultraviolet rays to 

reach the earth's surface as it damages organisms' living tissues. Global warming is already 

changing ecosystems and the distribution and spread of living things in them. Scientists warn 

that an increase in the average global temperature of one degree over the Earth's surface will 

push many organisms to the brink of extinction and may seriously disrupt our food production 

systems. 

 

https://weforum.ent.box.com/s/psht1v5nx4x4zn97nalzjzpnioqc77
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In most cases, the loss of biodiversity reduces the productivity of ecosystems of goods and 

services that support our existence and survival. Also, changing the natural balance of 

ecosystems weakens their ability to deal with natural disasters such as floods, droughts and 

hurricanes, as well as reduce the pressures caused by human activities, such as pollution and 

climate change. We as human beings are already spending huge sums to cope with flood and 

storm damages that have been exacerbated by deforestation, as this damage is expected to 

increase due to global warming. 

 

In sum, we can say that the loss of species from nature is a permanent event that can happen as 

a natural phenomenon, but we have caused a significant acceleration of the pace of extinction 

of these species as a result of human activity. We are currently creating the largest extinction 

crisis since the natural disaster wiped out the dinosaurs 65 million years ago. It is reckless if 

not dangerous for us to continue as humans to discard a natural system that supports our life, 

and it is also unethical to push other life forms to extinction and thus to deprive present and 

future generations of options for survival and growth. Can we save the world's ecosystems, and 

with them organisms, some of which may produce the food and medicine of tomorrow for us? 

The answer lies in our ability to bring our demands in line with nature's ability to produce what 

we need and absorb what we destroy and lose. 

 

 

V. Threats affecting biodiversity in Egypt 

The unplanned agricultural development policies in the Delta of Egypt resulted in an increase 

in the amounts of agricultural drainage discharged in the northern lakes directly through the 

various banks in the delta, which led to an increase in the percentage of pollutants from heavy 

metals, agricultural pesticide residues and nutrients from chemical fertilizers in the water mass 

of most of those lakes (except for Lake Bardawil) the increase in the concentrations of these 

substances in the bottom soil and water in the lakes, as well as their biological concentrations 

within the tissues of marine organisms and fish that live in them, which negatively affects the 

vital processes of ecosystems inside the lakes and this leads to the deterioration of fish stocks 

and weak tourist attractions to their shores. Therefore, the Ministry of Environment has 

conducted field surveys to identify on the status of biodiversity and the extent of its 

deterioration, then coordination with various institutions (agriculture - irrigation - localities - 

etc.) to establish mixing plants for wastewater with fresh water, in addition to treatment plants 

for drainage near the ends of the water drains connected to those lakes. 

 

The continued use of traditional methods for irrigation of agricultural crops, especially in the 

delta and oases areas of the Western Desert, as well as the weakness of the current agricultural 

drainage systems, led to an increase in the percentage of salts and their concentrations in the 

soil in the areas of cultivation and agricultural reclamation, which led to the negative impact 

of biological processes in the soil as well as a decrease in the number of microorganisms useful 

for cultivation in the soil and the emergence of the problem of soil salinization, which resulted 

in a decrease in the agricultural productivity of the various crops in those areas, which 

contributed to an increase in the deficit in food stocks annually. Accordingly, the Ministry of 

Agriculture has conducted research studies to devise new types of genetically modified crop 

strains that are used in agriculture and have a high ability to withstand concentrations. The high 

salinity of the soil is in addition to the Ministry of Irrigation changing the patterns of flood 

irrigation to drip irrigation, as well as implementing unconventional techniques to get rid of 

agricultural drainage with modern techniques. 
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The operations of reclamation of lands for the purpose of agriculture (and the associated 

services) and the increasing agricultural horizontal expansion in recent years have also 

contributed to the increase of cultivated areas in desert areas and the construction of new roads 

and waterways to serve the purposes of agricultural development, which led to the deterioration 

and fragmentation of some natural environments, especially in the depressions, oases and 

natural springs. In which some wild plants and animals were present, which resulted in the 

elimination of the natural places for feeding and reproduction of these organisms and their 

migration to their natural sites to new places where there are no means of life, which led to a 

decrease in their numbers and exposed them to the risk of extinction. Therefore, the Nature 

Conservation Sector (NCS) in the Egyptian Environmental Affairs Agency (EEAA) has limited 

and removed the infringements located within protected lands for the purpose of agriculture, 

in order to provide the appropriate environment for the re-prosperity of wild species. 

 

In addition to this, the continuous random development of urban areas, which called for some 

institutions, entities and individuals to fill in and deduct vast areas of the water body of the 

lakes in order to increase the area of urban expansion to accommodate the increase in 

population, and as a result the decline of the water bodies of these lakes resulted in a 

deterioration in the biological and ecological processes of these lakes and the death of many 

organisms and fish in them due to the increase in the density of the clans in the water bodies 

and the reduction of food and oxygen in these lakes. Therefore, the Egyptian government issued 

decisions to prevent backfilling in lakes and to activate environmental laws, as well as to 

increase the punishment for violators, in addition to the government developing strategic plans 

for the sustainable development of Egyptian lakes. 

 

Among the threats that negatively affect biodiversity are exploration and extraction of oil and 

gas, and mining activities, whether from marine or terrestrial areas, as oil companies search for 

oil using highly advanced means and technology, and when they determine their areas of 

presence, these companies build camps and pumps and conduct tests on its quality. The 

negative environmental impact of the oil exploration and extraction process comes through the 

accidents of oil spills, the destruction of natural ecosystems, the long-term impact on animal 

life (especially birds and marine organisms), and the contribution to the migration of living 

organisms to their natural habitats by polluting the nature, which results in pollution of the 

environment and groundwater. Marine pollution is also considered one of the most important 

forms of the impact of the petroleum industry on ecosystems, as a quantity of petroleum, even 

if it is small, can have severe and fatal effects on marine life for long periods of time that 

permanently affect the continuity of marine biodiversity. Marine pollution often comes from 

the process of cleaning the large tanks of large oil tankers, so that after the tankers are unloaded 

for their cargo in the importing countries, they return to the exporting countries with 

equilibrium water (ballast water) to recharge it, and at the beginning of the shipment, the tanks 

are cleaned of oil residues with water and then the water mixed with the remainder is thrown 

away the petroleum in the sea, which threatens marine environmental life and its balance. The 

efforts of the Egyptian Environmental Affairs Agency were to develop the response system in 

the Central Operations Room for Pollution Control, as well as to support the pollution control 

centers deployed in Egypt with equipment and devices that help them to quickly contain any 

pollution situation and update the environmental sensitivity maps for the Egyptian coasts in the 

Red Sea, the Gulf of Suez and Aqaba, and the environmental sensitivity maps include bird 

nesting areas and areas of turtle eggs, fisheries, mangrove propagation areas, and other areas 

that are more sensitive to oil contamination.  
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The accelerated, random construction of villages, cities and coastal resorts is causing 

construction waste to be dumped over the coral reefs to increase the beach area in order to build 

more construction projects, in addition to the dumping of waste in the sea, which leads to direct 

destruction of the entire coral reef ecosystem, and to an increase in the growth of marine algae. 

Which block light from coral reefs, and thus the zooxanthellae (present inside the living tissues 

of coral reefs) lose the ability to provide food for coral reefs and thus their death. Therefore, 

the Egyptian Environmental Affairs Agency, through the Nature Conservation Sector, 

amended Environmental Law No. 4 of 1994 and increase legal penalties for the crime of 

destruction of natural habitats, especially coral reefs. 

 

As a result of the increasing population increase in Egypt (more than 90 million people), most 

of whom are concentrated in the narrow strip around the banks of the Nile River, Delta and 

some coastal cities, which led to excessive and unplanned exploitation of available natural 

resources accompanied by weakness in techniques and ease in applying the regulations, 

systems and laws, which resulted in the emergence of many environmental challenges and 

issues. 

 

The United Nations declared in the seventies that Egypt was the first desert country in the world 

due to the harsh conditions that characterize its desert, as it contained about 86% of the 

extremely arid lands and 14% of the arid lands. In the Western Desert and oases region, water 

is misused and exposed to rapid loss due to agriculture being carried out by surface irrigation 

by flooding, which also causes salinization of the soil as a result of being submerged with 

water, which causes the fragmentation of the gypsum layer (calcium and sulfur), and as a result 

the collapse of the soil structure occurs so that decertified lands become unfit. Agriculture is 

prone to unimpeded sand encroachment, which leads to sand dunes reaching the delta lands 

and the nearby valley, in addition to the overgrazing of pastures over its pastoral capacity, in 

addition to converting pastoral lands into lands used in seasonal rained agriculture. For this 

reason, the Egyptian government, through the Ministries of Agriculture and Irrigation, has used 

new techniques, alternative to water immersion policies, such as drip and sprinkler irrigation 

to avoid soil degradation in desert areas. 

 

Water erosion as a result of the gathering of water and rain from high areas in the eastern desert 

and the Sinai Peninsula with large areas to valleys with limited area with rapid inclinations and 

towards low coastal areas causing floods and most of this water is lost in the Red Sea or at the 

bottom of the valleys after razing the soil while moving with it. Organic materials and nutrients, 

and this process is helped by the lack of vegetation cover and its exposure to overgrazing in 

those areas, so the Egyptian Environmental Affairs Agency has participated in the national plan 

for dams, which was developed by the Ministry of Irrigation, which resulted in the 

implementation of dams and water collection tanks in the main valleys in some reserves and 

regions. Surrounding. 

 

The northern coastal areas are considered one of the most important natural pastures in Egypt, 

with an estimated area of about 6.5 million acres, of which about 3.75 million feddans are in 

the northwestern coast and about 2.85 million feddans in the northern coast of Sinai. To 

increase the pastoral load and increase the number of heads of animals, as well as convert large 

areas of natural pastoral lands to rain crops, which are considered factors of soil degradation in 

this region due to the loss of natural vegetation cover, which leads to the migration of Bedouins 

and residents to large cities to obtain other job opportunities, which constitutes an economic 

burden. For this reason, EEAA has recently partnered with the Desert Research Center and the 
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International Union for Conservation of Nature in launching a regional project aimed at 

sustainable management of natural pastures. 

 

Urban and urban expansion on the coasts led to the destruction of most of the lands on the 

western coastal strip, which were planted with figs and olives on rainwater many years ago. 

The expansion of tourist villages on the Red Sea coast also contributed to the loss of the 

important mangrove environment as a home for some fish, crustaceans and coral reefs. 

Removing the dense vegetation cover in those coasts and thus eliminating many of the 

organisms that depend on it and reducing the biodiversity of these areas and the negative impact 

on ecotourism. Therefore, a plan has been developed by the Nature Conservation Sector aiming 

to declare new protected areas in order to preserve the remaining systems of coastal landscapes. 

 

 

VI.  How we conserve biodiversity 

In an era when the economy has become a dominant force in global affairs, it is more important 

than ever that economic entities, the private sector and individuals willingly participate in the 

protection of nature and the sustainable use of its resources. There are some companies that 

have revenues and financial returns that are much greater than those of entire countries. 

Fortunately, an increasing number of companies have decided to apply sustainable 

development principles to their development and economic activities. For example, a number 

of wood material extraction and assembly companies have moved from cutting wood using 

traditional methods that are destructive to nature to less destructive forms of logging. More and 

more companies are also finding ways to generate profits and financial returns while 

minimizing their environmental impacts on nature. These companies see sustainable 

development as ensuring long-term profitability and increasing goodwill from their business 

partners, employees and consumers. 

 

Local communities also play a major role because they are the true 'stewards' of the ecosystems 

in which they live and thus have a major influence on them. Several projects have been 

successfully developed in recent years that involve the participation of local communities in 

the sustainable management of biodiversity, often with valuable assistance from NGOs and 

IGOs. Finally, the ultimate decision-maker for conserving biodiversity is the individual citizen. 

The small choices that individuals make have a big impact because it is the individual's personal 

consumption that drives development, which in turn uses and pollutes nature. Our daily choice 

of products we buy and the government policies we support can contribute to directing the 

world towards sustainable development. Today governments, companies and others have a 

responsibility to lead and inform the public, but in the end it is the individual choices, made 

billions of times a day, that matter most.   
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1. Reporting on our living planet :a guide for young people 

https://c402277.ssl.cf1.rackcdn.com/publications/1197/files/original/LPR_Youth.pdf?1545407692  

2. The Convention on Biological Diversity 

https://www.cbd.int/convention/  

3. The Cartagena Protocol on Biosafety 

http://bch.cbd.int/protocol  

4. The Nagoya Protocol on Access and Benefit-Sharing 

https://www.cbd.int/abs/  

5. The Youth Guide to Biodiversity 

http://www.fao.org/3/i3157e/i3157e.pdf  

6. Biodiversity Challenge Badge for educators and to young people (English + пϠϽК) 

For English: http://www.fao.org/3/i1885e/i1885e.pdf 

ϣуϠϽЛЮϜ ϣПЯЮϜ: http://www.fao.org/3/i1885a/i1885a.pdf  

7. The biodiversity and farming booklet (teacher's edition) 

https://www.cbd.int/doc/bioday/2008/ibd-2008-framing-booklet-en.pdf 

8. The biodiversity and farming booklet (teacher's edition) ï Lesson Plans 

https://www.cbd.int/doc/bioday/2008/ibd-2008-framing-les-plan-en.pdf  

9. A Teaching resource kit for mountain countries: a creative approach to environmental education 

https://unesdoc.unesco.org/ark:/48223/pf0000191873  

10. WWF: The living planet report 2020 ï Full report 

https://f.hubspotusercontent20.net/hubfs/4783129/LPR/PDFs/ENGLISH-FULL.pdf  

11. WWF: The living planet report 2020 ï Summary report 

https://f.hubspotusercontent20.net/hubfs/4783129/LPR/PDFs/ENGLISH-SUMMARY.pdf  

 

II.  Links 
1. Video - Our Planet: Too Big To Fail 

https://www.ourplanet.com/en/video/our-planet-too-big-to-fail  

2. Video for the message from Yasmine Fouad on the International Day for Biodiversity 2019 

https://www.cbd.int/idb/2019/   

3. Video about the International Day for Biodiversity 2019 

https://www.cbd.int/idb/2019/  

4. Video ï Our Planet: Series 1/Episode 1                                                           

https://pome.egybest.co/episode/our-planet-season-1-ep-1/   

5. Video - What is Biodiversity? Our Planet 

https://www.youtube.com/watch?v=b6Ua_zWDH6U  

6. Video - Why is biodiversity so important? - Kim Preshoff 

https://www.youtube.com/watch?v=GK_vRtHJZu4  

7. Video - Our solutions are in nature: Science and traditional knowledge 

https://www.youtube.com/watch?v=-a7vvFxKfTY  

8. Video - Our solutions are in nature: Conservation and protected areas 

https://www.youtube.com/watch?v=KMn44tl05l0  

9. Video - Our solutions are in nature: Agriculture, food security & health 

https://www.youtube.com/watch?v=8dGBlbSZmYs   

10. Video - Our solutions are in nature: Biodiversity, people and culture 

https://www.youtube.com/watch?v=-nNmAzGBOYU    
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Section III: Educational activities  
 

I. First activity: Life network  

Introducing students to biodiversity by creating a network of words that 

illustrates some of the complex connections in the web of life, as at least one 

way in which biodiversity affects human life is discussed. 

Aim of the activity 

Organizing, analyzing, interpreting and linking the components of biodiversity 

and its relationship with humans 
Gained skills 

For more than 10 years ages Targeted ages 

One session - Sixty minutes Required time 

Class room  Location of the activity  

¶ Blackboard and pencils 

¶ Three empty packages 

¶ Separate small pieces of paper 

¶ Copies of the Living Planet Report (links are provided in the second section 

of this kit) 

Resources needed 

¶ The trainer / teacher / facilitator starts a simple discussion with the students 

about what the term ñbiodiversityò means from their point of view, at the 

beginning of the implementation session of this activity. 

¶ The students are divided into two groups; each group has three participants. 

¶ The trainer / teacher / facilitator acts as a facilitator to implement the 

activity for the two groups. 

¶ The trainer / teacher / facilitator prepares two packages in which some 

written words are put into small pieces of paper. 

¶ The first package is used to place the key words that the students chose to 

be the key word used in the formation of the desired life network that has 

to do with people. 

¶ While the second package is used to place it on more words that the 

students chose as words that contribute to the formation of the network of 

life and have a relationship with the planet Earth, such as animals, plants, 

energy, natural habitats, future generations, rivers, seas, etc. 

¶ Students are encouraged to use other phrases and verbs to help make the 

connection between the different words in the two packages when drawing 

papers from them (such as: lead to - cause - etc.), and so on so that students 

can form useful sentences and understand the interconnectedness of all 

components of the different life forms. 

¶ Each group selects a representative to explain the network of life that the 

group created. Then the trainer / teacher / facilitator requests that the two 

groups look at the similarities between the two networks. 

¶ Then the trainer / teacher / facilitator asks them to work as one group to 

form a new network but this time using the word biodiversity. 

Methodology  

¶ Understand the definition of biodiversity 

¶ Simplify complex concepts such as ecosystems through recreational 

exercises 

¶ Simple scientific linkage to understand the problems facing the natural 

environment 

Expected outcomes 

 

II.  First activity: Biodiversity Investigator  

Rapid assessment of the state of biodiversity Aim of the activity 

Mapping Gained skills 

For more than 11 years ages Targeted ages 

Two sessions - each session 60 minutes Required time 

Classroom - the area around the school and the house Location of the activity  

¶ Internet service availability 

¶ Smartphones or tablets 

¶ Graph paper 

Resources needed 
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¶ Writing and coloring tools 

¶ Copies of the Living Planet Report (links are provided in the second section 

of this kit) 

¶ Copies of the Biodiversity Checklist: Student Data Sheet included at the 

end of this activity. 

Part one: introduction and preparation 

¶ The trainer / teacher / facilitator provides students with basic information 

about biodiversity and its importance to humans. This information can be 

found in the first section of this educational kit (Teacher's Guide to 

Biodiversity). The focus is on the students' understanding that their 

environment includes components of biodiversity from all life forms 

within their habitats and ecosystems, including plants, animals, fungi and 

bacteria. 

¶ The trainer / teacher / facilitator introduces students to the "Living Planet 

Report" that is issued every two years. It is a comprehensive assessment 

file of the components of biodiversity worldwide and includes the 

pressures and risks that affect it. 

¶ As a group, students review the current threats to biodiversity as outlined 

in the guide and the Living Planet Report, so that students recognize that 

threats resulting from human activities have caused biodiversity to reach 

levels it has never seen before. 

¶ The trainer / teacher / facilitator explains how important it is for everyone 

(even students) to make a periodic assessment of the biodiversity of their 

area / neighborhood because our health depends on it. All human beings 

depend on nature for food, water, air, materials, climate regulation and 

other important processes. If an area is rich in biodiversity, this indicates 

that the environment is in good condition with its living organisms and 

ecosystems. 

¶ The trainer / teacher / facilitator, with students, reviews the various criteria 

that scientists examine when conducting assessments of the state of 

biodiversity in a given area, especially the following criteria: 

o Clan composition of living organisms (the number of different 

types of organisms and their places of presence in the different 

habitats in a given area) 

o The abundance of organisms (means the number of individuals of 

each organism) 

o Distribution and propagation (means the density of the spread of 

each organism in different habitats) 

o Risk of extinction (refers to the number of species threatened or 

at risk of extinction within an area) 

 

Part 2: Implement the activity 

¶ Students conduct a review of the area around their school or home. To help 

with this, if technology permits, have students download iNaturalist's 

SEEK app onto their phones or tablets. This application is used to 

recognize images that show pictures of plants and animals. 

¶ The trainer / teacher / facilitator has the students create on graph paper a 

map of the area they plan to evaluate (around the school or home). Student 

maps should include an extended perimeter around their school or home, 

identifying at least two to three fixed reference points that they will focus 

on in order to increase the validity of their results. 

¶ The trainer / teacher / facilitator distributes copies of the Biodiversity 

Checklist: Student Data Sheet included at the end of this activity. Students 

should use the SEEK app to identify the largest possible number of 

organisms present in the predefined area. If students do not have access to 

this application, students should try to identify any unfamiliar creatures by 

doing an internet search on the organisms present in their area. Students 

should use their data sheet to record the different biodiversity criteria at 

each of the reference points they have chosen in their area. 

Methodology  
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Part 3: Discussion and evaluation 

¶ The trainer / teacher / facilitator at this stage ask the students to think about 

the results that have been collected and complete the two questions at the 

bottom of their audit sheet: 

o What is their assessment of the state of biodiversity in this area? 

o What are the characteristics of the area that support the organisms 

that live there? 

¶ The trainer / teacher / facilitator re-explains the importance of biodiversity 

and summarizes the current threats that affect it. The students are then 

asked if they feel any of these threats affect the biodiversity in their area. 

Encourage students to exchange ideas on ways to increase and protect the 

biodiversity in their area by attracting more wildlife. This could include 

planting trees, building birdhouses, etc. 

¶ Conclude the activity by sharing what the WWF is doing and what we can 

all do to increase and restore biodiversity decline around the world. In 

cooperation with other organizations, the WWF works to educate 

governments and societies about what is at risk of different species and 

motivate them to make better choices in their lives that do not negatively 

affect the environment. 

¶ The trainer / teacher / facilitator explains that students can be part of this 

global effort by taking measures to avoid wasting food and water, saving 

energy, and talking about the importance of this for preserving the 

biodiversity of friends and family. 

¶ Learn to recognize the wider ranges of students' homes 

¶ Understand how to map a site 

¶ Increase knowledge of the basics of scientific research related to 

conservation 

Expected outcomes 

 

Student data sheet 

Threatened 
species 

Species 
distribution  

Species 
richness  

Species 
composition  

Location 
(name or 
address) 

1.      
2.      
3.      

 

Å If you were to give this area some degree of state of its biodiversity, what would it be? 

Why this evaluation? 

Å What could do this to increase biodiversity in the area? 
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Educational package (3): 

Ecosystem services   
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Educational package (3): Ecosystem services 

 

Section I: the technical content of the educational package 

 

I. Introduction  

The term ñnature's servicesò first appeared in academic studies in 1977 in a scientific paper 

published by the scientist/ Walter Westman entitled ñHow important are nature's services?ò 

But the current term ñecosystems' servicesò appeared for the first time when a scientific paper 

published in the early 1980s by the Scientist/ Ehlersch, where ideas about the services that 

nature provides to humans have been brewing in the research and academic sector for ancient 

decades to see the idea that natural systems provide benefits that support human well-being are 

as old as humans themselves. 

 

But what changed in the second half of the twentieth century was that the loss of ecosystem 

services became more obvious, as the world's natural capital was depleting rapidly. There was 

also an increased understanding of the ñecologyò, especially those related to the balance and 

benefits of entire ecosystems and the non-market value of those natural systems. For a period 

of time, studies related to environmental sciences and the other studies related to the financial 

and market values of ecosystem services continued to run in parallel without merging or 

research overlaps between them until the beginning of the eighties when a new interdisciplinary 

field known as 'Environmental Economics' was created with the aim of bridging the gap 

between these two fields with the inclusion of other fields of research in environmental 

economics, such as psychology and political science, as well as linking academic work with 

the traditional practice and knowledge of human beings, as ecosystem services have been a 

clear part of the research agenda in the field of environmental economics since its inception as 

a modern science. 

 

An international report on the Millennium Ecosystem Assessment (MEA) was called by the 

United Nations Secretary-General Kofi Annan in 2000. The aim of this environmental 

assessment, which began work on it in 2001, was to assess the consequences of the change 

taking place in the different environmental systems and to identify the scientific basis for the 

work required to increase the conservation and sustainable use of these ecosystems and what 

they contribute to human well-being. The Millennium Ecosystem Assessment included the 

work of more than 1,360 experts representing 95 countries from around the world. Their 

findings, contained in five technical volumes and six synthesized reports, provide an 

assessment of the scientific and technical status of the conditions and currents of the world's 

ecosystems and the services they provide (e.g. clean water, food, forest products, flood control 

and natural resources) in addition to the options available to maintain or restore or improving 

the sustainable use of those ecosystems. This evaluation concluded several important facts that 

can be summarized in the following points:  

¶ Humans have changed ecosystems over the past fifty years more rapidly and densely 

than at any other time in human history, which is largely due to the need to meet the 

rapidly growing needs of food, clean water, wood, fiber and fuel for the growing 

numbers of people. All of this has resulted in a massive and fundamental and 

irreversible loss in the diversity of life on Earth. 

¶ Changes in ecosystems have contributed to some major gains in human health and 

economic development, but these gains have been achieved at the expense of other 

things, which are the decrease in the quality of many ecosystem services and the 
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increased risks of some unsustainable or unexpected changes and an increase in poverty 

in some groups. Humanity. If not addressed, these problems will clearly reduce the 

benefits that future generations will receive from ecosystem services. 

¶ There is a possibility of further deterioration of ecosystem services and their decreased 

quality during the first half of this century, and this may constitute an obstacle to 

achieving the desired development goals for that millennium. 

¶ The challenge of reversing the degradation of ecosystems resulting from meeting the 

growing needs for services can be partially met through some of the scenarios that the 

Millennium Ecosystem Assessment has considered, but this will include fundamental 

changes in policies, institutions and practices that have not yet been implemented. 

There are many options that exist to maintain or improve specific ecosystem services 

in ways that reduce negatives or provide a kind of synergy between these services and 

other ecosystem services. 

 

The conclusion of the findings of the Millennium Ecosystem Assessment is that human actions 

deplete the natural capital of the earth, which puts the environment under severe pressure that 

makes the ability of the planet's ecosystems to support future generations is not guaranteed 

during the next fifty years, but the required changes in policies and practices are considered 

drastic and not implemented at present.  

 

II.  Definition of ecosystem services   

Ecosystem services are defined as the contributions and benefits provided by ecosystems in the 

interest of human well-being - both in the provision of various goods (such as food and fresh 

water) and by the provision of many services (such as flood control and carbon storage). 

Because ecosystems contribute to the production of these goods and services in the same way 

that human, financial and industrial capital produces other goods and services, many studies 

related to ecosystem services sometimes refer to ecosystems as the "natural capital" of humans. 

The terms ñecosystem servicesò and ñnatural capitalò refer to the fact that nature itself provides 

valuable goods and services to society, and that human well-being thus depends on the 

protection of nature. Those two terms are often used interchangeably. 

 

III.  Ecosystem services and human well-being 

The perception of ecosystems as units that provide people with services - is a point of view that 

naturally follows the type of development (e.g. social, economic and environmental) ï as called 

by the fifteenth goal of the sustainable development goals set by the member states of the 

United Nations where environment defining precisely the contribution these ecosystems make 

to our well-being. 

 

Biodiversity and the associated ecosystems with it, provide us as human beings with material 

goods, products and natural resources in the broadest sense. They also provide us with open 

spaces and lands where we can move and work in favorable conditions related to our presence 

on the planet, such as climate, atmosphere, plant growth and soil conservation, so that we can 

from our living conditions on earth and meet our basic needs. 

 

It enables us, but is not limited to, to perform our basic bodily functions such as: breathing, 

eating, drinking, growth and, wherever possible, improving the quality of the food we eat. It 

also allows us to satisfy the deeper needs of our identities and heritage as human beings, 

including through development in various areas of creativity, construction, and living in 

harmony with our fellow human beings and ensuring harmonious living conditions for our 

grandchildren and future generations. 
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Source :   https://ec.europa.eu/environment/integration/research/newsalert/multimedia/ecosystem_services.htm  

 

 

https://ec.europa.eu/environment/integration/research/newsalert/multimedia/ecosystem_services.htm
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Therefore, ecosystems, as one of the components of biological diversity, provide humans with 

many different basic services, which you can summarize as follows: 

A. Provision services: These are services related to the provision of tangible goods that we 

obtain from nature, such as all foods, natural fibers, pharmaceutical-value genetic 

content, energy resources from firewood to biofuels and products, in addition to other 

direct services that are invaluable, such as the availability of oxygen and the existence 

of reserves of fresh water, soil maintenance and balance. 

 

B. Regulatory services: These are services that humans benefit indirectly, such as 

maintaining and organizing the vital processes associated with ecosystems to achieve 

their balance (such as photosynthesis), and they also include other services such as 

climate regulation on earth (local and global), and the natural purification of water (rain 

and the natural water cycle on earth), the natural treatment of waste and pollutants 

released by humans into the environment, the regulation of diseases and harmful 

organisms such as pests, as well as resistance to negative influences related to alien and 

invasive organisms. 

 

C. Supportive services: It includes services essential to life on earth and the production of 

all other services, such as biomass production processes, natural nutrient cycling, soil 

formation and conservation through recycling of dead organic matter, and the carbon 

cycle. 

 

D. Cultural services: They are the intangible services that we obtain from ecosystems 

through the development of our personal knowledge and the emergence of our presence 

throughout history, through our ability to awareness, think and analyze, and also 

through aesthetic experiences and spiritual enrichment related to us as human beings. 

These services include those benefits of a sensual, intellectual and spiritual nature, in 

addition to the heritage and traditional knowledge acquired from ancient times until 

now, in addition to the moral, social and cultural values of the peoples, and the benefits 

of an entertainment nature that belong to the world of entertainment and tourism. 

 

If we take into account all the previous sets of services that ecosystems provide to humans, the 

importance of biodiversity is highlighted in that it is the basic element that God has set for us 

to ensure the continuity of the benefits we get from ecosystems, such as: 

¶ More than 2 billion people depend on wood fuel to meet their primary energy needs, 

while it is estimated that 4 billion people depend mainly on natural medicines to protect 

their health, and about 70 percent of the drugs used to treat cancer are natural products 

or products synthetically inspired by nature. 

¶ More than 75% of global food crops depend on animal pollination, including fruits and 

vegetables, and some of the most important economic crops such as coffee, cocoa and 

almonds. 

¶ Marine and terrestrial ecosystems are the only sources of anthropogenic carbon 

emissions, with the total amount being sequestered of 5.6 gigatons of carbon annually 

(equivalent to about 60 percent of anthropogenic emissions). 

¶ The value of agricultural crop production (amounting to $ 2.6 trillion in 2016) has 

increased threefold since 1970, and the harvest of raw wood increased by 45% to reach 

about 4 billion cubic meters in 2017, as the forest sector provides about 13.2 million 

job opportunity. 
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¶ Primary productivity (photosynthesis process) with green plant leaves constitutes the 

first building block of food chains on Earth, which ends with the provision of different 

types of food and food ecosystems. 

¶ Insects, fungi and bacteria sustain the natural nutrient cycle in the soil by analyzing the 

dead organ components. 

¶ All plants provide the plant materials on which they feed a large number of living 

organisms and provide the basis for communities of living organisms, including 

humans. 

¶ Many insects, birds and some organisms play an important role in transferring 

pollinators between plants, in order to support their reproduction and provide food for 

living organisms and humans. 

¶ Without the natural availability of biodiversity derived from freshwater ecosystems 

(fish-rich rivers, fertile swamps), many poor human societies, especially those in 

marginalized rural areas, will be deprived of an important source of food supply from 

nature in light of the high market value of products. 

¶ Trees that grow on mountain slopes allow to reduce the rates of runoff of rainwater on 

those slopes and enable some of that water to seep into the soil and groundwater 

reservoirs, and the removal of the human being of those trees deprives him of a natural 

line of defense against the dangers of mudslides, floods and erosion of mountain slopes. 

¶ The continued survival of human beings in cities and after them from direct interaction 

with nature, will gradually lead to the deterioration of the cultural identity of many 

peoples, whose ancient cultures and traditions have acquired over the centuries through 

their direct interaction with nature. 

 

Finally, all of the aforementioned elements that arise from ecosystem services are part of the 

fabric and systems of life that constitute the planet's biodiversity and upon which human life 

depends. 

 

IV.  Ecosystem services in Egypt 

Only a few studies have been conducted to define ecosystem services in Egypt due to the high 

cost involved in conducting such economic evaluation of natural ecosystems and the limited 

national expertise in this field. The economic values of the coral reefs in Ras Mohamed 

National Park (RMNP) were calculated in terms of recreational benefits that were believed to 

be the most important services to various stakeholders where coral reef tourism in South Sinai 

is one of the pillars of the local economy. Therefore, EEAA carried out a study to determine 

the economic evaluation of ecosystem services at Ras Mohamed National Park (RMNP) using 

the ñtravel costò method. This study concluded that the total recreational benefit is estimated 

at more than US $ 1.1 billion annually. Tourism expenditures related to coral reefs in Egypt 

were estimated at 470 million US dollars per year, while coral reefs related to fisheries were 

estimated at 40 million US dollars. While the total economic value of mangroves in Ras 

Mohamed National Park (RMNP) is estimated at 182 thousand US dollars per year, while the 

economic value of the mangrove forests in Nabq Protected Area is estimated at one million 

two hundred and ninety US dollars per year (24,000 US dollars / hectare / year).  

 

Some social, economic and cultural studies of biodiversity have been prepared using some 

models of reserves that represent different ecosystems, summarized as follows: 

¶ Services provided by Omayed Protected Area (PA represent the coastal desert system): 



58 
 

o Agricultural activities for about 8,000 people cultivating 12,000 acres of fig and 

olive trees and some traditional crops that yield an annual return of 33 million 

pounds. 

o Providing natural pastures with an area of 300 km, providing food for more than 

8 thousand heads of sheep, goats and camels, at a return of 8 million pounds 

annually. 

o Harvesting and collecting water (Roman wells and a ground water tank), from 

which 210 families benefit from drinking and cultivating more than 40 feddans. 

o Vegetation-related services that benefit 230 families (tree fuel). 

o With regard to scientific research services, more than 250 species of natural 

plants have been monitored, more than 600 species of mammals, birds, reptiles 

and insects have been recorded, as well as tourism and recreational services for 

50 tourist villages represented in Roman antiquities (Roman antiquities), 

historical areas, and safari tourism. 

  

¶ Services provided by Burullus Protected Area (PA represent wetland ecosystems): 

o Services related to fisheries for the population of more than 350 thousand 

people, where fishing is carried out in an area of 300 km2, up to 60 thousand 

tons of fish with a return of 300 million pounds annually. 

o Fish farms (on an area of 120 km2) provide 146 thousand tons of fish, at a yield 

of one billion and 168 million pounds annually. 

o Agricultural services in an area of 9 thousand feddans, where wheat, rice, 

vegetables, melons and palms are cultivated. Agricultural crops come second 

after fishing and fish farms. 

o Providing pastures for about 4,500 heads of cows and buffaloes and 6,500 heads 

of goats and camels, which return 20 million pounds annually. 

o Extraction of salts (about 4000 tons at a return of 400 thousand pounds 

annually). 

o The use of reed (covering 48% of the lake's area) in making mats, windbreaks 

and fences around homes, which generate a return of 5 million pounds 

o Tourism, which is concentrated during the summer, seasons and holidays 

(Baltim Resort). 

 

There are also many services provided by protected areas for scientific research, such as: 

studies related to climatic changes through different geological ages that illustrate the 

emergence of the planet (Sinai rocks), study of fossil whales and dinosaurs (whale valley site 

in Wadi El-Rayan PA), study of natural history of Fayoum ( The Qatrani Mountain area in the 

Qarun PA), the study of natural geological phenomena (stalagmites and stalactites in the Snur 

Cave PA), the study of petrified forests and natural erosion factors through aesthetic landscapes 

in the White Desert. 

 

In the marine environment, many forms of sustainable development of marine resources are 

practiced in the form of coral reefs, mangroves, marine islands, sandy and rocky beaches, 

marine weeds, fish, dolphins, maidens and a number of other threatened species such as sea 

turtles, ecotourism is at the forefront of marine activities which provides services to more than 

5 million tourists with a return of more than 10 billion pounds annually, where they practice 

diving and snorkeling activities, enjoying the beaches, marine islands, and watching birds. 

Preserving endangered species generates a large revenue from dolphins in Samdai (more than 

50 million pounds), seashells (more than 10 million pounds annually) and sharks (more than 

one million pounds annually). Fish stocks provide more than 10% of fish production. Annually, 
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coral reefs provide other services represented in protecting beaches (more than 100 million 

pounds / linear km) and producing natural materials of economic and medical importance. 

Mangroves help stabilize the soil and provide a suitable environment for spawning fish and 

pastures for young fish. In marine PA (the northern islands of the Red Sea), petroleum activities 

are practiced, which provide about 60% of the annual oil in Egypt. 

 

The PAs in Egypt also provide cultural heritage services represented in cultural heritage 

(prehistoric drawings, Pharaonic, Roman, Christian and Islamic antiquities), the diversity of 

cultures among the Ababda and Basharite tribes in the Red Sea, Sinai Bedouins and the Arabs 

of Western Desert, traditional industries (handicrafts), folklore (songs and dances), traditional 

knowledge, medicinal plants, ecological architecture, customs and traditions that reflect 

different livelihoods and different dialects and languages. 

 

So far, no other studies related to the economic evaluation of many ecosystems in Egypt have 

not been properly evaluated so far, especially the arid desert environment, which represents 

more than 90% of the total area of Egypt, as well as the marine environment. Therefore, there 

is a need for detailed studies on assessments of all ecosystem goods and services and their 

impact on human well-being, as partly available assessment studies are being used to support 

the decision-making process, such as studies related to coastal lakes in Egypt, in addition to a 

socio-economic assessment study of marine activities. 

 

V. Risks and threats that cause loss of ecosystem services  

The Millennium Ecosystem Assessment showed that nearly two-thirds of the services that 

nature provides to humankind are in decline, as a result of the degradation of ecosystems that 

inevitably affect the organisms that inhabit them, leading to a clear reduction in the rates of 

biodiversity loss. Of the ecosystem services studied during the Affinity Assessment, only four 

showed improvements as a result of human-induced changes, namely, services related to crop 

production, agricultural harvest, livestock and aquaculture, and, to some extent, ecosystem 

services related to isolation and storage of the atmospheric carbon. 

 

While many ecosystem services have been subjected to deterioration, such as: natural fisheries, 

fresh water supplies, the ability of ecosystems to address soil pollution and water purification, 

protection from natural disasters, improving air quality, controlling climate at the local and 

global levels, combating desertification and erosion, in addition to many cultural services. This 

deterioration occurred as a result of our modifying and developing ecosystems from their 

natural state to a state in which they provide services to meet the needs of the population before 

noticing their deterioration. Often the modifications that humans make to ecosystems are 

fundamental and tidal adjustments that occurred over a relatively long period. For example, 

forests or semi-natural grasslands have been transformed into grazing areas, and the great 

diversity of agricultural crops has been merged into vast agricultural areas to produce one type 

of crop, in addition to the eradication of coastal mangrove forests to make room for the 

cultivation of oysters or the overexploitation of marine organisms.  

 

The most famous radical modifications that humans have implemented on some of the major 

ecosystems on the surface of the globe can be illustrated here:  

(1) Man caused a massive transformation of forest ecosystems into agricultural lands at an 

alarming rate, as it was calculated that since 2000, what has been lost an estimated 6 million 

hectares of primary forests per year. We have largely ignored the ability of these forests to store 

large amounts of carbon. When trees are cut down on a large scale and then burned (either as 
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firewood or in growing crops), this carbon is released into the atmosphere in the form of carbon 

dioxide, which contributes to our feeling of the impact of global warming; 

 
 

 

Source:   https://www.pinterest.com/pin/400116748148041134/ 

 

(2) Humans have built dams and water reservoirs as well as other systems for harvesting fresh 

water, which have greatly altered the natural freshwater ecosystems around the world. People 

have benefited from those dams in cultivating large areas of crops as well as implementing 

industrial and commercial activities, but all of this has obstructed the natural flow of many 

rivers and waterways of fresh water, which leads to reducing the flow of sediments that 

accumulate behind the dams and prevent them from reaching the estuaries of the rivers. These 

https://www.pinterest.com/pin/400116748148041134/
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sediments are the main source of nutrients for estuarine ecosystems, as well as play a major 

environmental role as natural filters to get rid of pollution. Moreover, wetlands act as basins to 

collect large amounts of water flowing downstream during heavy rains, making them play a 

naturally active role in protecting humans from flood risks. 

 

Therefore, biodiversity is the cornerstone of ecosystem services and these services provided by 

thriving ecosystems rich in biodiversity are key to human well-being. 

 

VI.  What can be done to protect ecosystems? 

In light of the enormous magnitude of biodiversity loss, it is important to recall the importance 

of focusing on the implementation of the objectives of the Convention on Biological Diversity 

in order to contribute to the preservation of biological diversity to achieve the goals of 

sustainable development, in particular the fifteenth goal of the sustainable development goals, 

which calls on states to "sustainable forest management and combat Desertification, halting 

and reversing land degradation and halting biodiversity loss. Biodiversity is the basis of all 

human development, as it provides all human societies in all countries - including the poorest 

people on Earth - the means to secure their well-being and their raison d'être in life. Thanks to 

the natural food products provided by ecosystems, they form a food safety net for many poor 

families around the world who use these products as alternatives in the event of a crisis or 

natural disaster, it protects these families from extreme poverty and famine. It is therefore 

important to preserve biodiversity at local levels and enhance agricultural biodiversity in order 

to eradicate hunger and malnutrition. 

 

Our food and our supplies of fresh water - the vital needs for food and water for our survival 

at the global level - are the two services that biodiversity provides. To this extent, the efficient 

functioning of food chains in ecosystems is a form of capital with enormous economic value. 

Also, the medical services provided by biological diversity should not be neglected, as it was 

originally discovered in nature, for example aspirin (acetylsalicylic acid) is found in the bark 

of the willow plant, and penicillin is manufactured by types of bacteria and microscopic fungi, 

in addition to many other species that help maintain our health. 

 

So if we want to achieve the SDGs, it is imperative that we fully understand and analyze the 

true value of biodiversity. In 2015, the United Nations General Assembly adopted the 

sustainable development plan until 2030. The countries of the world have agreed on seventeen 

goals called the Sustainable Development Goals - SDGs, which include 169 targets that the 

world must strive to achieve until 2030. The purpose of the sustainable development goals is 

the achievement of prosperity, health, equality, inclusion and peace for all humankind. At the 

same time, the goals emphasize the importance of keeping our planet habitable by protecting 

its renewable natural resources. 

 

Therefore, the fifteenth goal of the sustainable development goals, which states ñsustainable 

management of forests, combating desertification, stopping and reversing land degradation and 

stopping the loss of biological diversity,ò has special significance in the face of the continued 

loss of biological diversity as one of the greatest global challenges of our time. Humankind 

thrives on Earth because of a very delicate balance in ecosystems, and the loss of biodiversity 

means that we inevitably risk upsetting that balance. Therefore, the role of environmental 

science along with a good scientific base is more important than ever if we want to preserve 

our planet's astonishing richness in living things not only for us but for future generations. 
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Section III: Educational activities  
 

I. First activity: Mapping ecosystem services 

¶ Introduce students to the concept of ecosystem services, while providing 

them with a tool to explore these services in specific natural areas. 

¶ Introducing students to the Google Maps application, Google Earth, as a 

tool for exploring natural resources and assessing the ecosystem services 

provided by those natural resources, including spatial and temporal 

variation. 

¶ Students use Google Earth to identify and categorize ecosystem services 

according to the categories of the Millennium Ecosystem Assessment. The 

Nile River can be used as an example of natural resources in which 

ecosystem services will be evaluated or any natural resource identified by 

students. 

Aim of the activity 

¶ Students will identify potential ecosystem services provided by multiple 

land uses. 

¶ Students will be able to define ecosystems and ecosystem services. 

¶ Students will be able to identify the ecosystem services provided by a 

particular ecosystem. 

¶ Students will be able to classify these services according to one of the four 

categories as outlined in the Millennium Ecosystem Assessment. 

¶ Students will be able to use the basic features of Google Earth. 

¶ Students will be able to assess how the production of ecosystem services 

varies over time. 

Gained skills 

For more than 11 years ages Targeted ages 

Two sessions - Sixty minutes Required time 

Class room (Groups of 2-4, with each student having his own assignment) Location of the activity  

¶ A computer with Google Earth installed for each group of students. 

¶ That students view the presentation "Introduction to Ecosystem Services". 

¶ That the students answer the attached worksheet as homework. 

¶ During class, students are instructed in how to use the many features of 

Google Earth, including how to navigate to a specific location. Then they 

apply the information from PowerPoint to evaluate the landscape at that 

site, they identify the many ecosystem services that the landscape provides 

and see how those services have changed over the course of several years. 

¶ Read information available on ecosystem services in the teacher's guide. 

Resources needed 

Part one: evaluation of work groups for the specified natural resource 

¶ The teacher displays Google Earth images of the Nile. This image is used 

in a PowerPoint presentation in the classroom. 

¶ Students will be introduced to aerial satellite images available from Google 

Earth. An example from the Nile River in the Delta region will be used as 

a first example. 

¶ The instructor can also open Google Earth to cycle around existing images 

of the landscape itself. 

¶ After students become familiar with what they see in aerial satellite 

imagery, they should be asked to apply their knowledge from pre-semester 

preparation materials to the example of the Nile River (individually or in 

groups). Students should also list at least two systems services  from each 

of the Millennium Ecosystem Assessment categories provided by the Nile 

River. 

¶ Each workgroup presents the identified environmental services either 

verbally with the teacher writing the ecosystem services on the board or 

with students writing their lists on the board. 

 

Part 2: Learn how to use Google Earth 

Methodology  
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¶ Instructor / teacher / facilitator explains how Google Earth works so 

students are familiar with its main features and can use it. Google Earth 

should be open to students and work through the tutorial with the teacher. 

¶ The teacher should show students how to use the Search panel, Layers 

panel, toolbar buttons, and program navigation controls. Within the 

program's toolbar, the instructor should explain the "Place mark" tool, the 

"View Historical Pictures" tool, and the "Ruler" tool. 

¶ After the instructor / teacher / facilitator demonstrates the features of the 

program, students should be required to use Google Earth to navigate and 

evaluate a specific location. Students should learn how to navigate to a 

location, how to change viewing perspectives, how to measure the area of 

\ u200b \ u200bthe area, and how to look at previous years and other 

seasons. While students are using Google Earth, the teacher must move 

throughout the classroom to ensure that students are able to use Google 

Earth and answer any questions they have. 

 

Part three: temporal changes in ecosystem services 

¶ Now that students are able to use the core features of Google Earth, 

students should be put into groups to assess natural resources to: 

o List and classification of ecosystem services provided by the natural 

resource. 

o Assess how a change has occurred in ecosystem services that have 

changed over time. 

¶ This will require students to use the Historical Image View tool to look at 

past aerial satellite imagery of the landscape itself. The teacher should 

explain to students that the production of ecosystem services can vary on 

different time scales (for example between seasons and / or between years) 

and discuss how the causes of changes in the production of ecosystem 

services can be attributed to human or non-human activity. 

 

Part four: summary and conclusion 

¶ The trainer / teacher / facilitator should highlight the diversity of ecosystem 

services provided by the landscape that has been identified by the student 

work groups. 

¶ The trainer / teacher / facilitator should give examples of additional 

ecosystem services provided by the landscape and how they may change 

over time. 

¶ The instructor / teacher / facilitator must provide Google Earth images of 

the same landscapes during two time periods (for example, different 

seasons or different years), and here the teacher should ask students to list 

and classify the many ecosystem services provided by this scene and 

describe How the production of one of the listed ecosystem services may 

differ between the two time periods. 

¶ Each group should choose one ecosystem service that has been identified 

as being variable over time. 

¶ Each group must submit a short presentation to separate from: 

(A) listing the selected ecosystem service and its MA category, 

(B) A description of how the production of this ecosystem service has 

changed over time including a description of the time scale in which they 

are evaluating. 

¶ Increase students' knowledge about ecosystem services. 

¶ Learn how to define the ecosystem services that a particular ecosystem 

provides. 

¶ Learn about the basic use of Google Earth features. 

¶ Learn to assess the variation in ecosystem services over time. 

Expected outcomes 
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Annex (1) 

Worksheet: Introduction to Ecosystem Services 

 

 

1. An evaluation of the ecosystem services 

 

 

 

2. What is an ecosystem? 

 

 

 

3. Provide a brief explanation of how is looking at an ecosystem through ecosystem 

services is different from looking at it through other lenses? 

 

 

 

4. What is the Millennium Ecosystem Assessment? 

 

 

 

 

5. Briefly present the list of the four categories of ecosystem services that were 

identified in the Millennium Ecosystem Assessment: 
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Educational package (4): 

Endemism  
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Educational package (4): Endemism 

 

Section I: the technical content of the educational package 

 

I. Introduction  

The term ñendemicò or ñendemismò originated in the French language, where it was first 

mentioned during a book on medicine issued by Dr. Sãoque in 1586, where he mentioned the 

French term (endémique). This term consists of several words from the Latin language, so the 

first part of the term in Latin (έɜ) means (in), while the second part of the term refers to the 

Latin word (ŭɛɞɠ) which means (people), and the last part of the term (ique) indicates the 

presence of a disease in a specific area. The use of the term endemic was transferred from 

medicine to biology when, in 1820, scientist/ de Candolle used the term "genres endémiques" 

(endemic genera), which means the plant taxonomic groups that exist in a specific geographical 

area.  

 

II.  Definition of endemism    

Endemism is defined as "the presence of a species - plant or animal - in a specific geographical 

area", which means that the geographical scope is the main determinant of such species and the 

area of the geographical scope here may be an entire continent or part of a continent or forests 

or mountains or even very small islands. Most of the endemic species are threatened with 

extinction, so they always have priority over designing programs for preserving wildlife and 

nature. For example, the African elephant is only found on the continent of Africa, the koala 

and the kangaroo live only on the Australian continent, and the Galapagos turtle, which lives 

only in the Galapagos Islands. There are many reasons why species resides in a specific 

geographical area, for example, such species have evolved and adapted to the climatic and 

geographic conditions of a given area and / or feed on plants or other species that only exist in 

a specific geographical area (such as: the dwarf Sinai butterfly which is endemic to an area of 

2 km2 in the high mountains area of Saint Katherine Protected area, and that feeds only on the 

thyme plant, which is only found in this area). 

 

Source:   https://www.slideshare.net/Prabhusacademy/species-62711796   
 

https://www.slideshare.net/Prabhusacademy/species-62711796
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III.  Factors affecting the endemism phenomenon  

Species that are present during our age are just a reflection of what has happened in the 

continuous evolution of biodiversity on the Earth's surface. Various theories about evolution 

and changes in the structures of endemic species have been discussed over the past 150 years, 

but so far these theories do not provide a conclusive indication of the evolutionary mechanisms 

that make classification geographically specific (i.e. endemic). For example, the current 

endemic vascular plants are the result of genetic and environmental variation and the shrinking 

of the geographic range of plants that have existed hundreds of years ago. Which means the 

occurrence of different biological processes such as mutations or genetic differences, which 

causes the emergence of two or more new types of related taxa that occupy the same 

geographical location in a region. The disturbances in ecosystems is also one of the processes 

that lead to making the geographical range of species smaller, which results in the emergence 

of new species that are geologically old and widespread in the past. Therefore, all these 

previous processes are likely to lead to changes in the biology of endemic species (such as: 

genetic drift - decreased adaptive capacity - inbreeding with different clans of species - etc.) 

compared to their ancient ancestors. There are also many factors and processes that increase 

the colonization of species, such as: biological features and the surrounding environmental 

conditions; life form and life cycle, genetic structures and processes; natural pollination 

processes; etc. During the following points, we will provide some explanation and clarification 

of the main factors that may help in the occurrence of the phenomenon of endemism: 

 

 

 
Global patterns of endemism richness (ER; range equivalents per 10,000 km2) for (A) vascular plants, (B) terrestrial vertebrates, (C) 

amphibians, (D) reptiles, (E) birds, and (F) mammals across 90 biogeographic regions 

Source:  https://www.pnas.org/content/106/23/9322   

 

 

https://www.pnas.org/content/106/23/9322
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A. Stability and changing climatic conditions: 

Current patterns of endemism not only reflect the influence of contemporary climate on current 

species, but also the influence of the ancient climate that led to the emergence of such species. 

Where, in fact, ancient climate systems have severely affected the conditions for survival and 

migration of species, and hence the modern combinations of populations and behavior of 

current species. Many scientists have agreed that climate stability is an important factor in the 

occurrence of evolutionary processes in species. The longer periods of climatic and 

environmental stability, the greater the chances of continuing the existence and persistence of 

both populations of species with a very large geographic spread and those that have a low 

ability to spread. 

 

In fact, there are no completely stable environmental conditions, but they are constantly 

changing according to many biological factors that affect their stability and push them to 

change continuously. But the environmental conditions can be relatively constant, as is the case 

in many areas of the humid tropics, which can also be characterized by the occurrence of greater 

or less severe environmental changes, such as: the expansion and retreat of ice cycles, natural 

volcanic eruptions, or other human activities caused by people, which result in environmental 

impacts that lead to global warming or prolonged cycles of drought, which may cause the 

environment to reduce the ability to withstand such changes. 

 

Also, the biogeographical range associated with the stability of the state of the ecosystems 

helps to establish the endemism of species, for example the average annual temperature rates 

for many mountain peaks are smaller than those in medium-altitude geographical areas or hills, 

which means the existence of stability of the climatic conditions. The climatic conditions in 

the high mountain areas compared to the climatic conditions in the lowland areas, helps in the 

availability of somewhat stable climatic conditions that encourage the endemic processes of 

species on mountain tops. On the other hand, some scientists assert that the presence of areas 

characterized by rich biodiversity and the accompanying presence of great diversity in different 

ecosystems and biological processes (natural nutrient cycles - the water cycle - etc.), can 

stimulate and promote the occurrence of more diversity at the level of species, this provides 

opportunities in light of these changing conditions and the presence of environmental 

heterogeneity, in the survival of endemic species. 

 

B. Geological evolution through time: 

The age of geological strata and the abyssal ages on the formation of landscapes strongly 

influence the evolution of the earth's surface and its ecosystems and thus on contemporary 

biodiversity patterns (such as: rates of extinction, species diversity, endemism, etc.). The 

geological formation forms the basis for landscape morphology (diversity and heterogeneity of 

landscapes), and determines geological processes (such as: erosion factors) on soil formation 

and determines other soil properties, such as: pH, salinity degrees, soil moisture, nutrient 

availability, and so on other characteristics, which in turn, it determines to some extent the 

composition and dispersal of species on the surface of the earth. Among the best examples of 

this is the biodiversity in the islands of Reunion and Mauritius, the island of Reunion is larger 

and higher than the sea level, which means that it is supposed to be rich in ecosystems and 

species, and it is located near the most important areas of rich biodiversity in species, which is 

the island of Madagascar and a continent Africa, but in reality this island is hardly distinguished 

by the richness and diversity of vascular plant species very close to what is found on the island 

of Mauritius. Despite the fact that the islands of Reunion and Mauritius are tropical islands and 

they are located in the same climatic zone and of volcanic geological origin; However, the 
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island of Mauritius is much richer in endemic plant varieties (and endemic birds) than Reunion 

Island. One of the clear explanations for the higher endemism of species in Mauritius is that 

the geological age of this island is about five million years older than the age of Reunion Island, 

meaning that the formation of landscapes and the creation of natural biological stocks had a 

longer time for development, diversity and endemism in Mauritius than in Reunion. 

 

C. Diffusion (dispersion) and isolation levels of species: 

The significance of the natural migrations of species across geographic barriers and 

manifestations has been determined by the scientist/ MacArthur & Wilson theory on the 

biogeography of islands. As this theory states that the closer the islands are to continental 

species, the greater the chance of having vital colonies for these species, as well as the greater 

the chances of stabilizing the flow and genetic exchange between the continent's species and 

the islands. Based on this theory, long distances (across seas and oceans, for example) limit the 

flow of genes and increase the degree of isolation of species, which is one of the main factors 

that contribute to endemism. Since this theory was developed, several studies have linked the 

degree of endemism to the degree of geographic isolation of species, measured as the distance 

from an island to the nearest continent. The main result is that the level of endemism (the ratio 

of endemic species to the total number of species in a given area) is often closely related to 

geographic isolation, while on the contrary, there is no significant relationship between 

isolationism and endemic density (density of the number of endemic species). 

 

Natural geographic barriers such as mountain ranges, as well as the sea, oceans or other water 

barriers (such as rivers) are known as rigid boundaries of isolation and the extent of dispersion 

(dispersal) of species. While other environmental characteristics such as the gradation of water 

depths or the gradation of climatic conditions can be defined as a soft boundary for the isolation 

of species. Thus, it is possible to easily identify and define the rigid boundaries of endemism 

of species with the possibility of mapping them, while the delineation of the soft boundaries of 

endemism is less distinct, which makes them more difficult to define. Ecologically from those 

habitats that are predominant at the regional level (such as: islands with reduced gene flow and 

occurrence of isolation and endemism due to natural environmental conditions). However, both 

the hard and soft boundaries of species endemism work in the same direction as they both 

reduce the chances of proliferation and successful colonization species. 

 

From what was previously explained, it is clear that the geographical barriers and the shape of 

the surface of the earth restrict the process of gene flow and thus the occurrence of the 

phenomenon of endemism. Nevertheless, the presence of many highly endemic areas despite 

the absence of apparent topographic barriers indicates that these natural geographical barriers 

are not necessary for endemism to occur. Therefore, the continuous genetic flow between 

individuals or groups of species is the basis for their chromosomal diversity, which in turn 

determines the adaptive capabilities of these species to exist and spread in a specific region. 

For example, if there is a fundamental change in pressures and threats to an area (such as biases 

in the habitat balance, introduction of new predators, etc.), species with high chromosomal 

diversity may be able to resist those environmental changes better than other species. To clarify 

further, the prevalence of species can be determined in two ways: (1) Adaptation to current 

conditions and survival in an area already inhabited by species; (2) Successful migration to 

new sites and areas with less environmental pressures. For example, gene flow in plants is 

primarily determined by their sexual reproduction success and their ability to disperse seeds. 

But the limited gene flow in groups of plants can be due to several factors: (1) abiotic 

(abnormal) external factors (such as: seas - mountains - water limits); (2) The genetic factors 

and characteristics of the species (such as: periods of reproduction and reproduction); (3) The 
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biological factors and interactions associated with the reproduction and spread of species (such 

as: pollination processes). 

 

IV.  Threats affecting endemic species   

Species can become extinct for many natural causes, such as: the extinction of major predators, 

the extinction of pollinators, the spread of diseases, or the increase in competition with invasive 

species; Species may also become extinct due to changes in environmental conditions or 

geological events (such as: volcanic eruption) or because of the phenomenon of evolution. In 

general, the risk of extinction increases if the size of the geographical range and distribution of 

species decreases. For example, most of the endangered plant species in the Red List of Species 

of the International Union for Conservation of Nature (www.iucnredlist.org) reside in specific 

and small geographic ranges, which makes them, like endemic species, limited geographical 

scope and thus most at risk of extinction. 

 

Factors that threaten endemic species at regional levels are related to changes in environmental 

conditions or the form of natural populations of species (such as: genetic structure - biological 

features - periods of reproduction - etc.). Such random environmental conditions and changes 

(such as: natural disasters) strongly threaten both endemic species as well as other widespread 

species, but non-endemic species (widespread) have a greater ability to withstand such changes 

thanks to their abundance in numbers or the wide extent of their spread and consequently. 

These species have better chances of survival than endemic species of limited geographic 

range. In addition, the endemic species that live in specific or fragmented areas are also affected 

by the consequences of reduced genetic diversity, genetic variation, and the effects of marriage 

within the same clan, compared to the widespread species and consequently, the ability to adapt 

in changing environments also decreases. According to the International Union for 

Conservation of Nature (IUCN) Red List, one of the main reasons for the increase in extinction 

risks is the result of disturbance of ecosystems and the use of biological resources, both of 

which result from the increase in population around the world and the consequent increase in 

demand for water, food and other resources. 

 

A. Extinctions in the past 

There are periods of mass extinction across geological ages that have resulted in a strong 

decline in the diversity of species on Earth. Typically, five major mass extinctions (the Big 

Five) that occurred over the past 300 million years are distinguished. There were three major 

mass extinctions (the last three extinctions of the Big Five) when a large proportion of animal 

and plant species died: (1) Mass extinctions during the Permian-Triassic period of 260-250 

million years ago; (2) Mass extinction during the Triassic-Jurassic period of 200 million years 

ago; (3) Mass extinctions during the Cretaceous and Paleogene eras of 65-70 million years ago. 

There is still debate about the causes of large mass extinctions, but in general, mass extinctions 

may occur when the biosphere is subjected to a short-term shock (such as volcanic activity, the 

impact of an asteroid collision with Earth) or - more logically - when the biosphere of living 

species is under stress from long-term environmental changes (such as: climate change and / 

or continental drift). 

 

Other more recent waves of extinction are mainly related to the extinction of the island's flora 

and fauna. This period began about a hundred years ago and is still continuing, as the local 

fauna and flora of different countries were affected by the exotic species that were introduced 

to those countries as well as the diseases that were brought with them. In most cases, the 

extinction of the animals endemic to the islands is the result of the migration of a new species, 

http://www.iucnredlist.org/
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predator, or disease (such: mice, pigs, dogs, goats or other exotic animals) that kill domestic 

animals. 

 

 
 

 

B. Habitat  fragmentation 

Habitat loss, altered habitat health and habitat fragmentation have been identified as one of the 

major factors of species degradation, with endemic species in particular suffering from these 

habitat disturbances, as their geographical range is limited. The European Assessment of 

Living Species on the Continent shows that nearly half of the plant species endemic in Europe 

are threatened with extinction. Habitat loss and degradation is mostly due to intensive livestock 

activities, infrastructure development and urban expansions, but also due to mining activities. 

Today, human recreational activities, tourism and pollution have a strong impact, especially in 

coastal and mountainous areas, causing change in biological processes and / or fragmentation 

of habitats that lead to isolation of species and the emergence of endemic species. 

 

C. Use of biological resources 

The use of biological resources means the use of wild plants and animals includes fishing, 

logging, medicinal or cultural uses of wildlife, as well as food gathering. The use of biological 

resources can cause severe habitat disturbance. These are just a few of the many examples of 

overuse around the world, many other plants are collected for ornamental and / or medicinal 
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uses and as raw materials for construction, and the economic value of these plants is often very 

high, which in many cases leads to unsustainable harvesting and illegal trade. 

 

D. Alien and invasive species 

For species that live on the fringes of their potential geographic distribution ranges or who live 

in small geographical areas, as these species do not have the opportunity to migrate if the 

environmental conditions change. The described threats posed by alien species are the result of 

changes in habitat components, biological processes in ecosystems, or diseases introduced in 

new geographic areas. In the case of some island species, there are many endemic island birds 

that became extinct due to being eaten by dogs, mice, pigs and other vertebrates that were 

introduced to the islands, while before their introduction there were not enough predators 

present on the islands. 

 

E. Climate change 

It is the species of limited geographic ranges that are most vulnerable to climate change. The 

IUCN Red List (www.iucnredlist.org) describes many vascular plants threatened with 

extinction due to climate change and severe weather. Almost all of these plants are endemic to 

very small areas of the world, and in many cases it has been reported that the numbers are very 

small, leading to the fact that they have been reduced to only a few individuals. In any case, 

there are other causes that also affect or have a greater impact on the spread of species than 

climate change. Hence, climate change in many cases represents an additional threat that 

weakens the resistance of already threatened plant species. Future projections of climate change 

and extreme weather models to the assumption that climate disasters such as droughts, 

torrential rains, or thunderstorms can wipe out the remaining populations of some endemic 

species. 

 

V. Examples of the endemic species in Egypt  

Mountain regions in Egypt are distinguished by their unique biodiversity, especially for plant 

species due to the multiplicity of habitats characterized by drought and the gradation of 

temperatures according to the altitude and different habitats such as mountain tops, fissures, 

mountain slopes, desert plains, mountain valleys, gardens, furnishings, and caves. Egypt have 

more than 600 species of plants were recorded in the mountainous areas, for example, more 

than 540 species of plants were recorded in the Sinai Mountains and the largest percentage of 

plant species were in Mount Saint Katherine (414 species) and Mount Serbal (141 species) and 

these are Species include most of the endemic species, most of which are found in high areas 

(between 1500m - 2000m above sea level). Examples of endemic species include the Ghasa 

(Ballota kaiseri), wild rose (Rosa arabica), Al-Arfiga (Anarrhinum pubescens), Al-Adma 

(ufonia multiceps), Al-Zitia (Nepeta septemcrenata), Saint Katherine thyme (Thymus 

decussatus), Al-Auror (Phlomis aurea), mountain lettuce (Primula boveana), mountain tea 

(Hypericum sinaicum), and other plants (51 species) that are considered among the endangered 

species. During the past few years 472 species of plants were recorded in Saint Katherine out 

of 540 species, meaning that there is a loss of plant species that reached about 70 species. 

Twenty years ago, 41 species of plants were detected in Gilf El Kebir and 71 species in Jabal 

Al Owainat, especially in the valleys (Karkur, Solh and Al Hamra), and during the past year 

only 31 plant species were detected. Also, 148 plant species of economic importance were 

recorded, including plants with medicinal uses (53 types), pastoral (122 species), plants for use 

as fuel or for heating (13 species), as food for the local population (5 types). 

 

The coral reef in the Red Sea is classified among the distinctive ecosystems in the world and 

they are the least degraded compared to many other regions in the world. In addition, it contains 

http://www.iucnredlist.org/
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a large and high proportion of biodiversity that includes many endemic species, and is also 

considered a global hotspot of biodiversity, where there are 18 endemic species of the 

Stylophora family alone. 

 

The dwarf blue Baton Sinai butterfly is one of the smallest butterflies in the world 

(Pseudophilotes sinaicus) and it has a very limited distribution, as it lives only in the high areas 

of Mount Sinai in Egypt, within a geographical range of not more than 7 km2 and a spread area 

less than 2 km2. The distribution of this butterfly is limited to its host plant (thyme Sinai) on 

which it feeds, which is also characterized by a very limited geographical distribution. The 

female lays about 20-30 eggs in the spring, one day after mating, on the young shoots of the 

host plant (thyme Sinai). After an incubation period lasting for a few days, the eggs hatch into 

small larvae that feed on the buds and flowers of Sinai thyme. Larvae take 21 days to develop, 

and upon reaching full size, the larvae descend to the base of the thyme plant and form pupae. 

The butterfly spends the whole autumn and winter in its cocoons, and when the temperature 

rises in late spring (April to June), adult insects appear and the males begin to search for 

females. The entire life cycle of this butterfly depends on the Sinai thyme, which is also a rare 

plant and grows only in this small area of the world and only on the mountains surrounding the 

city of Saint Katherine. 

 

VI.  Conservation Status of Endemic plants: 

 

¶ Among the more than 2,300 plant species present in Egypt, only about 44 species are 

endemic which distributed in different geographic and ecological ranges in Egypt (El-

Khalafy, 2018). Despite the painstaking work during the previous years to conserve 

endangered species in Egypt by establishing Protected Areas and developing 

monitoring and conservation programs, the current state of conservation of endemic 

species in Egypt is still unknown at the global level and is not included in the global 

red lists (Omar and Elgamal 2021 b).  

¶ The lack of geographical, ecological and conservation status information for endemic 

species in Egypt (about 44 species) will result in the absence and disregard of future 

conservation planning, which will lead to a significant deterioration in the status of 

populations and habitat for those species in the near future.  

¶ The preliminary national Red List includes 457 species (or close to 20% of the flora) 

classified in the following categories: 14 extinct, 123 endangered, 54 vulnerable, 173 

rare and 93 not determined (El-Hadidi & Hosni, 2000). The IUCN criteria and 

categories were not used for a number of geographically restricted species primarily 

because of the lack of sufficiently precise data to establish their Areas of Occupancy 

(AOO).  

¶ The IUCN global Red List contains 380 plant taxa with a distribution area that includes 

Egypt, or 9.6% of the total flora of Egypt, 15 species of which are in one of the 

threatened categories (CR, EN, VU) (Omar 2019).  

¶ From the 44 endemic species, only 11 have listed as globally threatened species by 

Omar, (2014), Omar (2017 a-e), and Omar and Elgamal (2021 d-h) on the IUCN Red 

List. The distribution range and population size for these 11 species are extremely small 

and severely threatened by continuous extensive human activities (over harvesting and 

over grazing) that pushing them to brink extinction so fast. It has revealed that there is 

a continuing decline in habitat quality and number of sites for these species, with 

evidence of declines in subpopulation numbers and numbers of mature individuals.  
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¶ These plants are subject to continuous and rapid destruction and deterioration as a result 

of climate change and drought, and there are no field activities to stop the bleeding and 

save them from extinction. 

¶ During the past ten years, with the support of the Ministry of Environment, UNDP, 

Conservation Leadership Program (CLP), Rufford, and Ford Foundations many 

important steps have been taken in the field of biodiversity conservation. These steps 

aimed to improve knowledge and decision making about the conservation status of 

endemic species in whole Egypt and determine the impact of climate change on its 

conservation status as a baseline followed by establishment and implementation of a 

Long term conservation recovery program for the most globally threatened endemic 

plant species in St. Catherine Protected Area (SCPA) through Community-based 

management approach program depend on research, restoration, building capacities, 

participation, and documentation. 

¶ These steps resulted in the listing of 11 endemic plant species on the global IUCN Red 

List as Critically and Endangered threatened with extinction. During these studies, the 

geographical distribution of the target species, the extent of their spread and occupation, 

the ecological and population status, and the threats to them, its impact and severity 

were determined. High-accuracy programs have been developed using stabilization 

zooning and modelling programs to determine the best suitable habitat for recovery 

process (in situ) and to provide recommendations and action plans for the rehabilitation 

of the most affected species. The results showed a continuous deterioration in the 

population of the population and the condition of the habitats, and recommended a 

quick intervention to stop the continuous bleeding and a quick rehabilitation program 

(Omar, 2014; Omar 2017 a-e; and Omar and Elgamal 2021 d-h). 

Table-: List of globally Red List threatened endemic plants in Egypt 
 

 
No 

 
Scientific Name 

 
Family Name 

 
Red list Category 

 
Red list Criteria 

1 Primula boveana PRIMULACEAE Critically Endangered B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v) 

2 Rosa arabica ROSACEAE Critically Endangered B1ab(i,ii,iii,iv,v); C2a(i) 

3 Silene oreosinaica CARYOPHYLLACEAE Critically Endangered B1ab(ii,iii)+2ab(ii,iii) 

4 Ballota kaiseri LAMIACEAE Critically Endangered B1ab(i,ii,iii,iv) 

5 Micromeria serbaliana LAMIACEAE Critically Endangered B1ab(ii,iii) 

 
6 

 
Anarrhinum pubescens 

 
PLANTAGINACEAE 

 
Endangered 

B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v); 
C2a(i) 

 
7 

 
Bufonia multiceps 

 
CARYOPHYLLACEAE 

 
Endangered 

B1ab(i,ii,iii,v)+2ab(i,ii,iii,v); 
C2a(i) 

8 Euphorbia obovata EUPHORBIACEAE Endangered B1ab(iii,v)+2ab(iii,v) 

9 Phlomis aurea LAMIACEAE Endangered B1ab(iii,v)+2ab(iii,v) 

10 Silene leucophylla CARYOPHYLLACEAE Endangered B1ab(i,ii,iii)+2ab(i,ii,iii) 

11 Silene schimperiana CARYOPHYLLACEAE Endangered B1ab(ii,iii)+2ab(ii,iii) 
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Section II: References and links 
  

I. References  
1. Endemism facts for kids 

https://kids.kiddle.co/Endemism  
2. What's the Difference Between Native and Endemic Species? 

https://www.treehugger.com/difference-native-endemic-species-4864173  

3. 10 animals that only exist in one place 

https://www.cbc.ca/kidscbc2/the-feed/ten-animals-that-only-exist-in-one-place  

4. WHAT IS AN ENDEMIC SPECIES? 

https://www.crittersquad.com/portfolio/what-is-an-endemic-species/  

5. Endemic and rare species 

https://www.wettropics.gov.au/endemic-species  

6. Wildlife in Indonesia: 10 Must-See Endemic Species 

https://www.bookallsafaris.com/news/wildlife-in-indonesia-endemic-species  

7. The Birds of Ethiopia: A Guide to 10 Unique & Endemic Species 

https://www.zegrahm.com/blog/birds-ethiopia-guide-10-unique-endemic-species  

8. Information sheet about marine animals seen underwater in the Galapagos 

https://www.starfish.ch/scubadiving/print/Galapagos-marine-animals-print.html  

9. Conserving native birds ï introduction 

https://www.sciencelearn.org.nz/resources/1158-conserving-native-birds-introduction  

 

II.  Links 
1. National Geographic for Kids: AMAZING ANIMALS 

https://kids.nationalgeographic.com/videos/amazing-animals/  
2. Endemic Species 

https://www.youtube.com/watch?v=kCpQQy-G0i4  
3. Endemic Species Conservation 

https://www.youtube.com/watch?v=APt_fb-zIZw  

4. Mongabay Explains: What is an endemic species? 

https://www.youtube.com/watch?v=VEdDc2UExHY  

5. Endemic Plants and Animals: Definition & Examples 

https://study.com/academy/lesson/endemic-plants-and-animals-definition-examples-quiz.html  

6. Endemic Species of the Galápagos Islands 

https://www.youtube.com/watch?v=E7IK_qt0hEw  

7. Example of Endemic Species 

https://www.youtube.com/watch/s1PFEjPDw80  
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Section III: Educational activities  
 

I. First activity: Ask ... know ... learn 

Understand the concept of endemism of species Aim of the activity 

Discussions, participation, definition of the concept of endemism and the 

importance of endemic species 
Gained skills 

For more than 11 years ages Targeted ages 

One sessions - Sixty minutes Required time 

Class room  Location of the activity  

¶ Writing Tools 

¶ Data Show  
Resources needed 

¶ The trainer / teacher / facilitator starts a general discussion with the 

students about endemism and poses a question, which is what does each of 

them understand from the word / term endemism. 

¶ The trainer / teacher / facilitator can help the students to ask a group of 

questions that may help in getting acquainted with this new term for them: 

o Does endemism mean belonging to a specific geographical area? 

Why? 

o What are the ecosystems in which humans live and the ecosystems 

in which species in general live? 

o Is it possible for some creatures, such as predators, to live in an 

urban environment, for example? Why? 

o Is it possible for desert plants to live alongside trees with large 

roots? Why? 

o What are the natural factors that you think affect the occurrence of 

endemism phenomenon in the wild? 

o What happens if the natural habitat in which the species live is lost 

(species lost, equilibrium in the ecosystem)? 

¶ The trainer / teacher / facilitator presents a simple explanation of endemism 

and endemic species as follows: 

o Endemic species live naturally in certain areas and do not exist in 

other places unless they are transported by humans 

o It can be on a small scale, such as an island, lake, or mountain, and 

it can be as large as a country or even a continent 

o It all depends on the type of species and the climatic conditions it 

needs to survive 

o Endemic species are the result of special conditions in a 

geographical area limited by barriers of natural origin that do not 

allow genetic exchange. In this way, some species are restricted to 

those specific geographic regions. In many cases, their numbers are 

small, which puts them at risk of extinction more easily. 

o Islands are rich in biodiversity and have many endemic species 

(examples of Australia, New Guinea, Madagascar, Mauritius due to 

their isolation for millions of years from their neighboring 

continents, and these large islands have become rich in endemic 

species) 

¶ Then the trainer / teacher / facilitator displays a set of pictures that represent 

the endemic species and the habitats in which they live. 

¶ Finally, the trainer / teacher / facilitator asks the students to prepare a paper 

that presents examples of endemic species in Egypt, Africa and some 

regions of the world. 

Methodology  

¶ Gain a simplified practical knowledge of the concept of endemism and the 

endemic species in Egypt, Africa and the world 

¶ Learning through active participation 

¶ Learn about the importance of endemic species and their role in the 

ecosystem 

¶ Increase knowledge of the basics of scientific research 

Expected outcomes 
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II.  Second activity: What's in the box 

Understand the concept of endemism of species Aim of the activity 

Observation and identification of endemic species Gained skills 

For more than 11 years ages Targeted ages 

Two Field visits and 2 sessions in the classroom, each session 30 minutes Required time 

Class room and field visits Location of the activity  

¶ A set of ropes (5 square meters per rope) 

¶ Writing tools 

¶ Binoculars 

Resources needed 

¶ The trainer / teacher / facilitator provides students with basic information 

on the concept of endemism. This information can be found in the first 

section of this educational kit. 

¶ The trainer / teacher / facilitator accompanies the students to the school 

garden and divides the students into equal groups. 

¶ The trainer / teacher / facilitator asks each group to randomly make a square 

with ropes in one side of the garden. 

¶ The trainer / teacher / facilitator asks each group to carefully observe what 

they see inside this box, provided that the group assigns one of its members 

to record the observations. 

¶ Groups return to the classroom and each group begins to display their 

observations. 

¶ The trainer / teacher / facilitator asks each group to divide the observations 

into living and non-living species. 

¶ The trainer / teacher / facilitator asks each group to find out if and where 

they have seen living creatures in places other than the school garden. 

¶ The trainer / teacher / facilitator takes the same groups to a nature protected 

area or a public park that has rare species such as the botanical gardens 

spread in Cairo (after coordination with the management of the protected 

area or the park). 

¶ The trainer / teacher / facilitator performs the same activity that took place 

in the school garden with the help of the protected area or park researchers. 

¶ The trainer / teacher / facilitator offers groups to use binoculars for more 

observations in the air, so that the field visit will be enjoyable and the 

students will be able to see more forms of wildlife. 

¶ The trainer / teacher / facilitator returns the groups to the school, and each 

group begins to present the results of their viewing. 

¶ The trainer / teacher / facilitator asks groups to identify new types that they 

have identified. 

¶ The trainer / teacher / facilitator focuses on the endemic species and 

explains to them (name, scarcity, places where it is endemic, and why it is 

not found in other places. 

¶ The trainer / teacher / facilitator asks a question for the research, which is 

what species are endemic in Egypt and where are they found. 

¶ The trainer / teacher / facilitator asks pupils to complete the activity at 

home by searching in and after that each student prepares a paper on 

endemism in Egypt and the importance of endemic species. 

Methodology  

¶ Gain a simplified practical knowledge of the concept of endemism 

(comparing species to the school garden and wild species in the protected 

area) 

¶ The role of different geographical factors on the distribution of species 

¶ Learn about the importance of endemic species and their role in the 

ecosystem 

¶ Increase knowledge of the basics of scientific research 

Expected outcomes 
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Educational package (5): 

Threats to Biodiversity   
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Educational package (5): Threats to Biodiversity 

 

Section I: the technical content of the educational package 

 

I. Introduction  

Nature and ecosystem services are vital to human existence, good quality of life and human 

well-being. Although food, energy and materials are provided to humans in greater quantities 

than ever before in most places  in the world, this is increasingly achieved at the expense of the 

ability of ecosystems to provide their services in the future and also at the expense of some 

other ecosystem services, ranging from regulating quantities and quality of water to our 

aesthetic sense to places. Currently, the planet Earth, on which people depend, is undergoing 

unprecedented change in all ecosystems around the world, and biodiversity is declining at a 

faster rate than at any time in human history. 

 

Significantly, 75 percent of the land area around the world has changed, 66 percent of the ocean 

area is undergoing cumulative and increasing environmental changes, and more than 85 percent 

of the (area) of wetlands around the world has been lost. About half of the living coral cover 

of coral reefs has been lost since the 1870s, which has accelerated its loss in recent decades 

due to climate change that exacerbates other factors. While the average abundance of endemic 

species has decreased in most major terrestrial biomes by 20 percent, and this is likely to affect 

ecosystem processes and services, most of this decline has occurred since 1900. In areas with 

a high prevalence of endemic organisms, local biodiversity is often severely affected by 

invasive alien species. Over the past 50 years, the number of terrestrial vertebrates has been 

declining on land, in freshwater and in sea water. As for global trends in the number of insects, 

they are unknown, although cases have been documented, with a rapid decline in some places. 

The threat of extinction affects about one million organisms, and many of them will face the 

threat of extinction within a few decades, unless measures are taken to mitigate the factors that 

lead to the loss of biodiversity. Without these measures, the rate of species extinction will 

increase globally, which is already at least tens to hundreds of times the average over the past 

10 million years. The varieties of animals and plants that are grown, raised, preserved and 

traded around the world are decreasing day by day, despite the many efforts being exerted 

locally in this regard, including the efforts of local communities. As of 2016, 559 of the 6,190 

domesticated mammal species used for food and agriculture have become extinct (more than 9 

percent) and at least 1,000 of them are at risk of extinction. 

 

Past and continuing rapid degradation of biodiversity and ecosystem functions mean that the 

majority of international social and environmental goals, such as those of Aichi Biodiversity 

Targets and the 2030 Agenda for Sustainable Development, will not be achieved based on 

current trajectories of the state of biodiversity. These degradations will also undermine other 

goals, such as those set out in the Paris Agreement adopted under the United Nations 

Framework Convention on Climate Change and the 2050 Vision for Biodiversity. Negative 

trends in biodiversity and ecosystem functions are expected to persist or worsen in many future 

scenarios as a result of indirect threats such as rapid human population growth, unsustainable 

production and consumption, and associated technological development. Conversely, scenarios 

and pathways that examine the effects of population growth, changes in the production and 

consumption of energy, food, feed, fiber and water, sustainable use, equitable sharing of 

benefits arising from that use, and climate adaptation and mitigation efforts will help better 

achieve social and environmental goals in the future. 
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II.  Direct and indirect pressures and threats to biodiversity    

Today humans are extracting more material from the earth and generating more waste than 

ever before. At the global level, land use change represents the direct pressure and driver 

exerting the greatest relative impact on terrestrial and freshwater ecosystems, while direct 

exploitation of fish and seafood has the largest relative impact in the oceans. Climate change, 

pollution, and alien and invasive species all have a lower relative impact, but this effect is 

accelerating. Although the speed of agricultural expansion in healthy ecosystems varies from 

country to country, the loss of healthy ecosystems mainly occurs in tropical regions with the 

highest levels of biological diversity on Earth (example: 100 million hectares of tropical forests 

were lost between 1980 and 2000). This was mainly due to the expansion of livestock farming 

on farms in Latin America (about 42 million hectares) and farms in Southeast Asia (about 7.5 

million hectares, of which 80 percent are palm oil plantations). In the context of direct land 

use, urban areas have more than doubled since 1992. About 60 billion tons of renewable and 

non-renewable resources are extracted every year. This number has nearly doubled since 1980, 

with the population growing substantially while the average per capita consumption of 

materials (such as plants, animals, fossil fuels and building materials) has increased by 15 

percent since 1980. All this has caused unprecedented effects: since 1980 Greenhouse gas 

emissions have doubled, leading to a rise in global temperatures by at least 0.7 ° C, while ocean 

pollution with plastics has increased tenfold. More than 80 percent of global wastewater is 

discharged into the environment without treatment, while 300-400 million tons annually of 

heavy metals, solvents, toxic sludge and other wastes from industrial facilities are discharged 

into the world's waters. The excessive use of fertilizers has also led to its leakage from fields 

and its entry into ecosystems in freshwater and coastal areas, resulting in the emergence of 

more than 400 areas suffering from hypoxia (bio-dead points) that have affected an area of 

more than 245,000 square kilometers since 2008. 

 

 
Examples of global declines in nature, emphasizing declines in biodiversity, that have been and are being caused by direct and indirect drivers 
of change. The direct drivers (land-/sea-use change; direct exploitation of organisms; climate change; pollution; and invasive alien species) 
Source: https://www.ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_En.pdf  

 

https://www.ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_En.pdf
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A. Direct pressures and threats 

 

1. Change of land use 

Land use change arises primarily from agriculture and urbanization, all of which are associated 

with increased air, water and soil pollution. Currently, more than a third of the world's land 

area and nearly three quarters of the freshwater resources are used for crop production or 

livestock production. Crop production is taking place on about 12 percent of all current ice-

free land. Grazing is practiced on about 25 percent of all ice-free lands and nearly 70 percent 

of dry lands. About 25 percent of global greenhouse gas emissions come from logging, crop 

production and fertilization, and animal foods (poultry and livestock products) contribute 75 

percent of that. Intensive agriculture has led to increases in food production at the expense of 

regulatory services provided by ecosystems. Small agricultural holdings (less than 5 acres) 

contribute nearly 30 percent of global crop production and 30 percent of the global calorie 

supply from food, and these small holdings use nearly a quarter of agricultural land and usually 

maintain rich agro-biodiversity. 

 

If we move to logging, we find that deforestation and wood harvesting between 1990 and 2015 

led to a total reduction of 290 million hectares in natural forest cover, while the area of planted 

forests increased by 110 million hectares. Illegal timber crops and related trade provide 10-15 

percent of the world's wood, and reach 50 percent in some regions, which is detrimental to the 

incomes of owners and the livelihoods of the rural poor. 

 

Mining of all forms on land has increased dramatically, and although mining still uses less than 

1 percent of the planet's land, it leads to significant negative impacts on biodiversity and the 

emission of highly toxic pollutants, affecting water quality and distribution and human health. 

Mining products contribute more than 60 percent of GDP in 81 countries. There are about 17 

thousand large-scale mining sites in 171 countries, and the legal sites are mostly under the 

management of international companies, but there are also small-scale and illegal mining 

activities on large areas that are difficult to track, and these two types are often found in 

important places of biological diversity. 

 

In marine systems, fishing has had the most important impact on biodiversity (target species, 

non-target species and habitats) in the past 50 years. An increasing proportion of marine fish 

stocks are being fished at more than necessary levels (33 percent in 2015), including those of 

economically important fish and invertebrates, while 60 percent are fished in a sustainable 

manner to the maximum extent, and 7 percent are being fished only percent below sustainable 

level. Commercial fishing, which is concentrated in a few countries and companies, covers at 

least 55 percent of the oceans, and is mostly concentrated in the Northeast Atlantic, Northwest 

Pacific and upwelling regions off South America and West Africa. Small-scale fisheries 

account for more than 90 percent of those employed in commercial fishing (more than 30 

million people), and nearly half of the global catch. In 2011, illegal, unreported or unregulated 

fishing accounted for a third of the catches reported globally. 

 

Currently, coastal habitats, including estuaries and delta areas of importance to marine life and 

regional economies, have been severely affected by changing marine use (coastal development, 

open sea aquaculture, marine aquaculture, and trawling on the sea floor) and sea change. Land 

use (land settlement on the coast and urban sprawl along the coast, in addition to pollution of 

rivers). Pollution from land-based sources has already become a major driver of negative 

environmental change. Ocean mining has expanded, even if relatively little, since 1981 to reach 

6,500 offshore oil and gas facilities in 53 countries around the world (60 percent in the Gulf of 
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Mexico in 2003) and is likely to expand to reach the Arctic and Arctic regions. Ocean 

acidification caused by rising carbon dioxide levels is severely affecting shallow waters, with 

ecosystems suffering and being particularly affected in the sub-polar region of the Pacific and 

western Arctic Ocean. Microplastics enter food webs in ways that are not clearly understood. 

Coastal waters contain the highest levels of persistent organic pollutants from industrial waste 

and agricultural drainage, which are toxic to coastal fish production. The severe impacts of 

excessive nutrient concentrations at some sites include damage to fish and seabed organisms. 

The dynamic of pollutant transport through the oceans and the atmosphere means that damage 

from plastic inputs, persistent organic pollutants, heavy metals and ocean acidification is being 

seen around the world, including impacts on human health. 

 

2. Excessive and unsustainable use of natural resources 

The unsustainable use of Earth's resources is based on a set of indirect demographic and 

economic drivers that are increasing with time, and interacting in complex ways, such as global 

trade. The world population has increased since 1970 from 3.7 to 7.6 billion people, distributed 

unequally in countries and regions around the world, which has powerful effects that lead to 

the degradation of nature. The annual per capita consumption rate has also increased, despite 

the wide disparities in the ways of life and the enjoyment of resources between regions and 

countries, in addition to the emerging effects on nature that are distributed globally through 

trade. For example, total GDP has quadrupled and is rising faster in developed countries than 

in least developed countries. Nearly 821 million people face food insecurity in Asia and Africa, 

while 40 percent of the world's population lack access to clean and safe drinking water. In 

general, the health consequences it causes to the environment, such as air and water pollution, 

are more prevalent in the least developed countries. 

 

The utilization rates of natural resources are currently falling outside sustainable levels which 

will have consequences on biodynamics and ecosystem functions. For example, the extraction 

of bushmeat in wildlife through hunting from tropical forests is estimated to be much higher 

than the sustainable rate, and for terrestrial organisms as a whole, overuse (26%) is the second 

most common threat only preceded by habitat loss (by about 50%). 

 

Looking at the freshwater resources, we will find them unevenly distributed around the world. 

Where about one-third of the freshwater resources fall below the surface of the earth through 

homogeneous aquifers (excluding Antarctica), they are often found in large sedimentary 

aquifers with suitable conditions for the exploitation of groundwater. For example, Asia 

(30.72%) includes most of the aquifers, followed by Africa (28.48%), Central / South America 

(17.64%), Europe (10.88%), North America (6.78%), and Oceania (5.49%). The Food and 

Agriculture Organization estimates that freshwater use from nature has increased from less 

than 600 km3/year in 1900 to nearly 4,000 km3/year in 2010, faster than population growth. 

The surface water of major river basins (such as: Colorado River, Yellow River, and Nile 

River) is used extensively, and 21 of the 37 groundwater aquifers exceeded "depletion points" 

during the period from 2003 to 2012. The increase in groundwater extraction is due to 

agricultural use (69%) Industrial use (19%) and direct human consumption (12%), which are 

associated with the increase in population, the development of industries and economic growth. 

Depletion of water resources interacts with climate change, leading to a decrease in average 

annual runoff through river basins in Asia and America, as well as deterioration of water 

quality. Depletion threatens water and food security, changes natural hydrological systems, and 

leads to land degradation and the emergence of conflicts and armed conflicts. Threats to 

excessive extraction of freshwater are also emerging in arid and semi-arid regions, where 

irrigated agriculture has severe impacts on wetlands and wildlife conservation. 
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3. Pollution 

Population growth, economic activity, energy consumption and technology lead to 

anthropogenic greenhouse gas emissions - such as carbon dioxide (CO2), nitrogen oxides (NO) 

and sulfur dioxide (SO2) that trap heat in the atmosphere and contribute to global climate 

change. Emissions from transportation contribute to greenhouse gas emissions, conventional 

air pollutants and particulate matter, which pose major threats to human health. Continuously 

rising greenhouse gas emissions, as well as an increase in small suspended particles, all 

countries show increases in air pollution. 

 

Some countries have sharply increased their carbon dioxide emissions since 1980, while others 

have reduced these emissions. The Europe and Central Asia region peaked in carbon dioxide 

emissions in 1990, and has declined steadily since then. Currently, the Asia-Pacific regions 

have surpassed Europe and America to become the largest emitter of carbon dioxide since 

2004. The main regions producing carbon dioxide are the United States (15%), the European 

Union (10%), India (6.5%) and China accounting for 61% of the total. Global emissions. 

Carbon dioxide emissions in the Mediterranean countries and Latin America and the Caribbean 

also increased (by 14%) from 2006 to 2011. From 2000 to 2010, methane emissions from 

Africa, Asia and the Pacific, Latin America and North America increased by 15%. 

 

NOx emissions are related to transportation, energy production, and many commercial, 

institutional and domestic activities. NOx emissions contribute to acid deposition and nutrient 

gain. Asia, including the Middle East, is responsible for around 30% of global nitrogen 

emissions. While levels of nitrogen oxide emissions decreased in the United States and Western 

Europe, while they increased in Africa over the past decade. Sulfur dioxide emissions from the 

combustion and oxidation of fuels and other materials have also increased due to industry and 

shipping. Asia has shown an increase in atmospheric sulfur emissions since 2000, contributing 

41-52% of global emissions, while emissions from North America and Europe have decreased 

from 38% to 25%. Sulfur dioxide emissions from industry have also increased from 32% to 

38%, while international freight emissions have increased from 9% to 25% over the past decade 

with rising rates of trade between nations. Emissions of particulate matter into the atmosphere 

are highest in low-income and high-income oil-producing countries. Emissions from 

residential energy use, such as heating and cooking, are prevalent in India and China, while 

traffic emissions are found in the United States. 

 

Water quality has deteriorated over the past five decades, which has had major environmental 

and social impacts. The main sources affecting water quality include untreated urban 

wastewater, industrial and agricultural runoff, air pollution, soil salinization, as well as oil 

pollution and waste dumping into the oceans. It is estimated that more than 80% of urban and 

industrial wastewater is released into freshwater systems without adequate treatment, which is 

six times the volume of freshwater in all rivers of the world, i.e. 300-400 million tons of 

pollutants. Agriculture also causes most of the soil erosion and pollution of fresh water with 

excessive nutrients. Fertilizers used in crop production are also being discharged into 

continental, coastal and marine bodies of water at an accelerating rate, with nitrogen flows 

(mainly as nitrates) from 4 to 20 times in the past decade. Nutrients flow from fertilizers present 

in coastal water bodies, stimulating the overgrowth of primary plants, causing hypoxia, creating 

so-called oxygen-depleting "dead zones" as well as harmful algal blooms that affect primary 

and secondary productivity. By 2008, 494 coastal dead zones and devoid of hydrogen peroxide 

were listed. Pesticides and agricultural pesticides reduce the richness of large invertebrates in 

rivers by up to 40%, while urban and agricultural herbicides affect non-target species such as 

algae. Toxic micro-chemical pollutants, including pesticides, pharmaceutical waste, plastics 
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and dissolved metals, lead to chronic effects and have endocrine disruptive properties that 

affect freshwater biodiversity and threaten the health of water ecosystems. The water quality 

in the seas is also severely affected by leakage, oil pollution and toxic waste dumping. 

 

Solid waste is also on the rise globally, as solid waste is mostly produced and disposed of in 

cities. Cities produce 1.3 billion tons of solid waste annually, with the per capita share of 

municipal waste doubling over the past decade. Solid waste has effects on different levels, as 

poor waste management causes respiratory diseases, diarrhea and sewage blockages, while at 

the regional and global levels, methane is emitted from solid waste, which contributes to 

climate change, and sewage leaching results in contamination of soil and groundwater 

reservoirs. Plastic pollution is rising and accumulating in the oceans at an alarming rate. Global 

production of plastic particles and fibers increased at an annual rate of 8.4% from 1950 to 2015, 

twice as fast as the gross domestic product, as 5% of it ends up in the oceans due to insufficient 

waste management. Globally, 1.15-2.41 million tons of plastic currently flows from river 

systems into the oceans each year. The seas of East Asia show concentrations 27 times the 

average, followed by the Caribbean and the Mediterranean. Plastic also accumulates along the 

beaches. The ratio of plastic to fish by weight in the oceans was 1: 5 in 2014. Plastic particles 

are of particular concern, as they are difficult to remove from the environment and can be 

ingested with food, and affect at least 267 marine organisms, including 86% of all Marine 

species are turtles, 44% of all marine bird species, and 43% of marine mammals. Plastic micro-

particles can also affect humans through food chains. It has been found that 25% of fish sold 

for human consumption in the California market contain micro-plastic residue. 

 

4. Invasive alien organisms 

Nearly a fifth of the Earth's surface is at risk of being invaded by plants and animals - including 

many important areas of biodiversity. Alien species have multiplied in the past 50 years, 

threatening local organisms and ecosystem services as well as economies and human health. 

The cumulative number of alien species that have been recorded is ~ 30 times greater within 

high-income countries than within low-income countries, due in part to trade and population 

growth. While the current recorded levels of alien organisms in Europe, Central Asia, the 

Americas, and Asia and the Pacific are all similar, the levels are lower in Africa. Major factors 

contributing to the increase in the incidence of alien and invasive organisms are expansion of 

trade between nations, increased human travel, persistent habitat degradation, and climate 

change. 

 

5. Climate change 

Climate change is already affecting nature, from genes to ecosystems to species. It poses an 

increased risk due to the acceleration of change and its interactions with other direct threats. 

Shifts in the distribution of spices, changes in seasonal biological phenomena, and changes in 

the composition and functions of species or ecosystem structures and functions in marine, 

terrestrial and freshwater systems are clearly visible. Perhaps nearly half of threatened land 

mammals (47 percent), excluding bats, and a quarter of threatened birds (23 percent) have been 

negatively affected by climate change with regard to at least their distribution and spread. For 

example, the case of birds in North America and Europe indicates the presence of impacts of 

climate change in its numbers distribution trends since the 1980s. There are ecosystems, such 

as the tundra forests and regions like Greenland, that were not affected much directly by 

humans, but are now increasingly suffering from the effects of climate change. Significant 

decreases and local extinctions are widespread in endemic organisms. This means that there 

are many species that cannot adapt to the phenomenon of rapid climate change at the local 

level, whether through their evolution or changing their living behavior, and that their 
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continued existence will also depend on their ability to spread, follow the appropriate climatic 

conditions and maintain their ability to evolve. Many of these changes have important impacts 

on a number of important economic sectors and ripple effects on other components of 

biodiversity. Island states (which are islands), especially countries in the East Asia and Pacific 

region, will be more vulnerable to sea level rise (1 meter), according to the projections indicated 

by all climate change scenarios, which will lead to the displacement of nearly 40 million 

people. 

 

In 2017, human-induced warming was ~ 1° C (± 0.2° C) above pre-industrial temperature 

levels, with an increase of 0.2° C (± 0.1° C) per decade. Climate change impacts include heat 

stress, coral bleaching, and melting mountains and glacial seas. Some areas are affected by a 

great deal of temperature changes, such as flat natural areas and at the poles. There is ample 

evidence of long-term geophysical and biological changes due to warming in many parts of the 

world, such as: the retreat of mountain glaciers, the onset of early spring and changes in plant 

reproduction and flowering patterns. Changes related to the timing and rates of precipitation 

also occurred, as the tropics showed an increase in precipitation rates while the subtropics 

showed a decrease in precipitation, and the rate of precipitation decreased more sharply in the 

countries of North and Central Africa and West Asia. 

 

Future climate models assessed the aforementioned human impacts as causing the frequency 

and intensity of extreme climate phenomena, such as: heat waves, droughts, heavy rains, storms 

and coastal floods. As these events are caused by different weather patterns, which can be 

exacerbated by climate change (El Niño). The increase in the frequency and severity of such 

extreme climate phenomena is associated with major impacts on humans such as: loss of life, 

serious injuries and other negative health impacts, as well as damage to property, infrastructure, 

livelihoods and the provision of environmental services. 

 

For low-lying coastal areas, which include many cities, beaches and wetlands are most 

vulnerable to flooding and loss of land due to sea level rise, especially in densely populated 

areas. For example, most countries in South, Southeast and East Asia are extremely vulnerable 

to climate change and sea level rise, as most of these areas are located in densely populated 

delta areas, while a number of countries in Africa are severely threatened by low levels of 

development besides the rapid population growth rates in coastal areas. 

 

Ocean acidification also negatively affects marine organisms and their environmental 

functions, which in turn affects climate change. Acidification impedes the ability of calcified 

organisms to build and maintain calcium carbonate structures and shells, along with inducing 

changes in other essential metabolic processes. Acidification also increases the production of 

dimethyl phytoplankton, which contributes to global warming due to reduced solar radiation 

reflection, and causes coral bleaching phenomena. In brief, ocean acidification affects basic 

physiological and ecological processes of species, leading to changes in the structure of marine 

ecosystems that support food security and the global economy. 
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B. Indirect pressures and threats 

 

1. Urban expansion 

Due to expanding infrastructure, large areas of the world are being exposed to new threats. For 

example, the total length of paved roads in the world is expected to increase by 25 million 

kilometers by 2050, with nine tenths of all road construction being carried out in the least 

developed and developing countries. The number of dams has also increased rapidly in the past 

50 years. There are now about 50,000 large dams (over 15 meters) and nearly 17 million 

reservoirs (over 0.01 hectares or 100 square meters) around the world. The expansion of roads, 

cities, hydroelectric dams, and oil and gas pipelines can also entail high environmental and 

social costs, including deforestation, habitat fragmentation, loss of biodiversity, land seizures, 

population displacement, and social unrest for local communities. However, infrastructure can 

bring with it positive economic impacts and even environmental gains based on efficiency, 

innovation, migration and urbanization, depending on where the investments are, how they are 

implemented and managed, so it is very important to understand this contrast between the 

different impacts and the balance between development and the environment. 

 

2. Increasing trade and tourism 

There has been a tremendous growth in the transportation of goods and people over long 

distances across countries of the world, including for the purposes of tourism, in the past twenty 

years, with negative consequences for nature. The expansion of the transportation of goods and 

people by air and sea, including a three-fold increase in travel from developed countries and 

from developing countries in particular, has increased pollution and resulted in a massive 

increase in the presence of alien and invasive organisms. Between 2009 and 2013 the carbon 

footprint from tourism increased by 40 percent to reach 4.5 gigatonnes of carbon dioxide, and 

overall, 8 percent of greenhouse gas emissions stem from transportation and tourism-related 

food consumption. Demand for nature-based or ecotourism has increased, with mixed impacts 

on nature and local communities; including some potentials to contribute to the conservation 

of local organisms, especially when these activities are undertaken on a small scale. 

 

3. Economic domination and wars 

With rising per capita consumption, developed and fast-growing developing countries, while 

sometimes supporting efficient production for export, aim to reduce water consumption and 

forest degradation at the national level, mainly by importing crops and other resources from 

developing countries. As a result, these latter countries are experiencing a decline in nature and 

the contributions they make to humans (habitats, climate, air and water quality) other than what 

is exported in terms of food, fiber and wood products. Less, diminishing and unequal access to 

nature's contributions to humans may be a source of conflict within and between countries in a 

complex interaction with other factors. The least developed countries, which in many cases are 

rich and more dependent on natural resources, have suffered the most from land degradation, 

have also endured more conflict situations and decreased economic growth, and have 

contributed environmental migration of several millions of people. When communities are 

expelled or threatened with expulsion from their lands due to mining or industrial logging for 

export, this also can fuel conflict - a conflict that often occurs between actors with different 

levels of power, because a handful of parties today can exercise control. For large shares in any 

market and on any capital asset to a degree that competes with the control of most countries. 

Meanwhile, funds channeled through tax havens subsidize most vessels involved in illegal, 

unreported and unregulated fishing. Today, more than 2,500 conflicts are burning around the 

world over fossil fuels, water, food and land. 
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III.  Pressures and threats to biodiversity in Egypt 

 

A. Threats to the ecosystems of dry and desert lands: 

The degradation of the ecosystems of dry and desert lands is due to overgrazing, conversion of 

pasture lands to rain-fed and irrigated lands, causing air and water erosion, due to unsuitable 

land management methods and the limited and effective public participation. In addition, some 

of these areas suffer from the problem of anti-personnel and anti-tank landmines, as well as the 

military exercises deployed in large areas in the northern coast and Western Desert regions, 

which were left by the Second World War in the Al-Alamein region and up to the western 

borders of Egypt, with approximately 17.5 million mines occupying an area that exceeds one 

quarter of a million acres arable. As well as the establishment of many industrial and 

development projects that had a significant impact on the aspects of biological diversity and 

the loss of many ecosystems in these areas. There are also many other threats that are 

represented by the over collection of plants, especially medicinal, hunting wild animals, 

especially outside the scope of protected areas, logging in the eastern and western deserts for 

fuel, the increasing urban expansion and land reclamation for development purposes, and safari 

tourism in unpopulated areas, as well. Climatic changes led to more droughts, higher 

temperatures and less rain in these areas. Threats to arid and desert environments can be 

summarized as follows: 

 
Major values within arid and desert areas in Egypt 

Threats 
Low land Oases Hills Wadies Wild plants Wildlife 
Medium Medium Low Very Low High High Climate change 

Low Low Low Low Medium Medium Tourism 
Low Low Low Very Low Medium Medium Pollution 
N/A N/A N/A N/A N/A High Very Illegal hunting  
Low Low Very Low Very Low Very Low Very Low Very Solid waste  
High High Low Very Low High Very High Very Agricultural runoffs  

Medium Medium Low Very Low Very Low Low Municipal runoffs 
High High Low Medium High Very High Very Agriculture  

Medium Low Low Very Low Very Low Very Low Very Mines  
Medium Medium Low Very Medium Medium High Roads 
Medium Medium Low Medium High High Over grazing 
Medium Medium Low Very Medium Medium Medium Urbanization  

  
B. Threats to mountain ecosystems: 

The main threats to biodiversity in mountainous regions are represented by human activities 

(hunting - logging - trade in species - urban sprawl), in addition to newly introduced invasive 

species, as well as climate changes and natural disasters (the most important of which are 

floods). The threats in mountainous ecosystems can be summarized as follows: 

 
Major values within mountain areas in Egypt 

Threats 
Wild plants Wildlife 

High High Climate change 
Medium Medium Tourism 

Low Low Pollution 
N/A High Very Illegal hunting  
Low Low Solid waste  
Low Low Agriculture  
High High Over grazing 
Low Low Urbanization  
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C. Threats to wetland and inland water ecosystems: 

Wetlands face many threats, the most important of which is draining operations in favor of land 

reclamation projects and urban expansion projects. For example, the area of Lake Burullus 

decreased from 136 thousand acres in 1953 to 101 thousand acres in 2000, meaning it lost more 

than a third of its area. This means a loss of the environment, salt water and its biodiversity. 

Agricultural drainage water has become mixed with wastewater from cities and villages 

scattered, as well as industrial wastewater, all of this carries pollutants that affect the 

environment and species to the lake and reduces the services and resources that the lake 

provides to the communities that depend on it. Wetlands are also exposed to threats related to 

natural phenomena, including sedimentation and silting processes, and sand encroachment in 

desert and oasis sites. In addition to this, the northern lakes are threatened by beach erosion, 

which reduces the narrow barriers that separate each lake from the sea, which could also turn 

them into marine bays. This is in addition to the effects of the consequences of climate change 

and the rise in sea level, which threatens to flood the lakes and their borders. The threats to 

coastal and marine humid environments in the Red and Mediterranean Seas can be summarized 

as follows: 

 
Major values within wetland and inland water ecosystems in Egypt 

Threats Nile 

River 

Marriot 

Lake 

Edko 

Lake 

Bardawil 

Lake 

Manzala 

Lake 

Burullus 

lake 

Qaroun 

Lake 

Wadi El-

Rayan Lake 

Nasser 

Lake 

High High High High High High Medium Medium Medium Climate change 

High High High Medium High High High Low Low Tourism & urbanization 

Low Medium Medium Low Medium Medium Low Low Very low Pollution 

High High High Medium High Very High Very Medium Low Medium Illegal hunting  

Medium High High Very low Medium Medium Medium Low Very low Solid waste  

High High Very High Very Low High Very High Very High Very High Very Very low Agricultural runoffs  

Low High Very High Very Medium High Very High Very High Very Medium Very low Municipal runoffs 

 

D. Threats to coastal and marine ecosystems: 

Coastal and marine areas are exposed to many threats they face, such as pollution, habitat 

destruction, erosion, irrational land use, unconscious management of the importance of 

resources and the expansion of the establishment of touristic resorts. The deterioration in the 

quality of the environment and the decline in the productivity of its renewable resources in an 

unsustainable manner has led to the loss of its optimum productivity and the depletion of its 

resources, which threatens to deplete them. The threats to the coastal and marine environments 

of the Red and Mediterranean Seas can be summarized as follows: 

 
Major values within coastal and marine ecosystems in Egypt 

Threats 
Coral reefs Mangroves Sea grasses 

Spawning 
areas 

Sea birds Beaches 

High Medium Low Medium Medium High Very Climate change 

High Low Low Low High High Tourism & urbanization 

High Very Medium Low Medium High High Pollution 

High Low Low High Very Low Low Illegal hunting  

Medium Low Low Low Low Low Floods 
High Low Low Low Low Low Boat accidents to reefs 
High Medium Low Low Low Medium Solid waste 
High Medium Medium High Low Low Agricultural runoffs  

High Medium Low Medium Low Medium Municipal runoffs 
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Section III: Educational activities  
 

I. First activity: The succession of generations is a testament to the depletion of 

resources 

Increase student knowledge about the impacts of human activities on natural 

resources and their degradation. 
Aim of the activity 

Critical participation and learning to gather information through personal 

interviews and highlight the talents of students 
Gained skills 

For more than 11 years ages Targeted ages 

Three sessions - sixty minutes of each session during three days Required time 

Class room - home Location of the activity  

Writing and coloring tools and a box full of various sweets Resources needed 

¶ The trainer / teacher / facilitator provides students with basic information 

about natural resources, their depletion and the threats posed to them over 

the years. This information can be found in the first section of this 

educational kit. 

¶ The trainer / teacher / facilitator divides the trainees into four groups and 

names each group in the name of one of the different generations (the 

generation of the son, the generation of the father, the generation of the 

grandfather, and the generation of the great grandfather) 

¶ The teacher explains the activity for the students to make it clear that the 

candy box is the globe and the sweets themselves are natural resources. 

Through the activity, it will measure how each generation consumes 

natural resources, starting from the generation of the great-grandfather 

¶ Each group elects one of its members to carry out the activity, another to 

do the counting process, and a third to write 

¶ The trainer / teacher / facilitator alerts that the student who performs the 

activity must within ten seconds take a candy with only two fingers from 

the box and put it in another empty box. Provided that the sweets that the 

student put in the box are the consumed resources, and the sweets that fall 

outside of it are the wasted resources remaining in the original box are the 

remaining resources for future generations. 

¶ After the first student completes the transfer of sweets, another student 

from the same group take each of the sweets that are in the new box 

(consumed resources) and the ones that are outside (the wasted resources) 

and also the sweets remaining in the original box (the remaining resources 

for future generations). 

¶ The trainer / teacher / facilitator can add external factors, such as telling 

the group at a certain time that there was a drought and there was no rain 

or a disease event that affected the resources, and therefore he removes a 

group of sweets from the box to indicate the threat to natural resources. 

¶ The coach / teacher / facilitator can also say that it has rained and thus the 

resources will increase and he has to put some sweets back into the box. 

¶ The exercise is repeated with each group, considering that it represents the 

next generation until we reach the sonôs generation, and the process is 

repeated if you had sweets (resources) in the original package. 

¶ The trainer / teacher / facilitator discusses with the students what happened 

and how each student represents a generation of generations who acted 

towards sweets that represent natural resources, what amount they 

consumed and wasted, and what remains after that for future generations 

by observing how the student acted in extracting sweets from the box and 

also by monitoring the number of different boxes (spent, wasted, and 

remaining) 

¶ Then the students are asked to repeat the exercise again, and this time they 

notice which group has benefited from the previous mistakes and learned 

rationalization in the consumption of resources. 

Methodology  
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¶ The trainer / teacher / facilitator may ask students to use the first part of the 

portfolio and the scientific references in it to write an essay on the depletion 

of natural resources. 

¶ Gain a simplified practical knowledge of the depletion of natural resources 

and the threats to them 

¶ Learn to rationalize the consumption of resources 

¶ Increase knowledge of the basics of scientific research 

¶ Participating in finding practical solutions to it by changing negative 

behaviors such as excessive consumption of water, food, etc. 

Expected outcomes 
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Educational package (6): Impact of Climate Change on Biodiversity 

 

Section I: the technical content of the educational package 

 

I. Introduct ion 

 

A. Historical background 

The climate of our planet changes over the course of the geological history spanning for 

millions of years ago, which included many remarkable fluctuations in temperature. Despite 

this, the temperature has been rising more rapidly in recent times than in previous times. It has 

become clear that humankind is responsible for the warming of the last century by causing the 

release of heat-trapping gases - often referred to as greenhouse gases - to power our modern 

life. We do this through burning fossil fuels, agriculture, land use, and other activities that drive 

climate change. Greenhouse gases are currently at their highest levels ever in recent years. This 

rapid temperature rise is a problem because it is changing our climate at a very rapid rate for 

species to be unable to adapt to it. Climate change is not only related to rising temperatures, 

but also includes extreme weather events, rising sea levels, changing wildlife populations, 

natural fauna and flora habitats, and a range of other impacts. 

 

There is an overwhelming scientific consensus that global warming is predominantly man-

made: 97% of climate scientists came to this conclusion. The biggest drivers to global warming 

is the burning of fossil fuels - coal, gas and oil - which has increased the concentration of 

greenhouse gases - such as carbon dioxide - in our atmosphere. This burning of fossil fuels, 

coupled with other activities such as land reclamation for agriculture, is causing the average 

temperature of our planet to rise. Indeed, scientists are sure of the link between greenhouse 

gases and rising temperatures on the planet as they are about the link between smoking and 

lung cancer but this is not a recent conclusion. The scientific community has been collecting 

and studying data on this subject for decades. Warnings about global warming had been in the 

headlines since the late 1980s. In 1992, 165 countries signed an international treaty, the United 

Nations Framework Convention on Climate Change. These countries have held annual 

meetings since then (called the ñConference of the Partiesò), to develop goals and methods for 

reducing climate change, as well as adapting to its impacts. Today, 197 countries are bound by 

the United Nations Framework Convention on Climate Change (UNCCC). 

  

The effects of climate change are already being felt now, but they will only get worse. Global 

warming is about 1 degree Celsius above pre-industrial levels. Every half degree (or even less) 

of the Earth's global warming counts. It is important to keep in mind that there is no single list 

of the effects of climate change on Earth and people. It is very likely that heat waves will occur 

more frequently and will last for longer periods, and the occurrences of heavy rains will become 

more intense and frequent in many areas in the near future. The oceans will continue to get 

warmer and acidify, and the level of water levels in the seas will continue to rise. All of this 

will have, and is already starting to have, a devastating impact on human lives. 

 

B. United Nations Framework Convention on Climate Change (UNCCC) 

By the mid-1980s, scientists warned that global warming was occurring beyond its natural 

potential and that this was due in large part to human activities and to increased emissions of 

anthropogenic greenhouse gases. Advances in computational technology have contributed to 

the development of complex and more realistic models of causal relationships and the risks of 

climate change to humans and the ecosystem. At an international conference held in 1985 in 
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Villach, Austria, to assess the role of carbon dioxide and other greenhouse gases on climate 

variability and its associated effects, political scientists called for cooperation in exploring 

policies aimed at mitigating human-induced climate change. The discovery of the ozone hole 

and the heat wave that occurred in 1988 created an additional feeling of urgent need for action 

in this regard. 

 

In a short time, an international consensus was achieved, calling on states to also develop a 

legally binding convention on climate change, which addresses greenhouse gas emissions that 

are not covered by the 1985 Vienna Convention for the Protection of the Ozone Layer and the 

1987 Montreal Protocol on Substances that Deplete the Ozone Layer. The first step was the 

creation by the World Meteorological Organization and the United Nations Environment 

Program, in 1988, of the "Intergovernmental Panel on Climate Change" as an 

intergovernmental scientific body that provides decision-makers with an assessment of the 

latest developments in research and its implications for policies aimed at mitigating and 

adapting to climate change. In 1990, at the Second World Climate Conference in Geneva, it 

became clear that there was a split between "North-South" countries over how developed and 

developing countries view climate change. Whereas developed countries saw at that time that 

the issue was an environmental scientific issue, developing countries stressed the effects it 

would have on poverty and development. 

 

In a major negotiation process involving more than 140 countries and lasting less than 

seventeen months, the United Nations Framework Convention on Climate Change was 

finalized and opened for signature at the United Nations Conference on Environment and 

Development from 4 to 14 June 1992, then at the headquarters of the United Nations in New 

York until June 19, 1993. By that date, the agreement had been signed by 165 parties, and it 

entered into force on March 21, 1994. The framework agreement has nearly universal 

membership, with 197 states signed up to now. 

 

The long-term objective of the related convention is to ñstabilize greenhouse gas concentrations 

in the atmosphere at a level that would prevent dangerous anthropogenic interference with the 

climate systemò (Article 2). The agreement includes a set of general obligations that fall on all 

states parties, while the special obligations only apply to developed countries (listed in the first 

and second annexes of the agreement). The convention recognizes the existence of other 

international agreements that regulate greenhouse gas emissions; In particular, it states that the 

obligations under the convention do not apply to greenhouse gases already under the control 

of the Montreal Protocol. The convention also requires states to provide national greenhouse 

gas emissions inventories, and to complete them regularly, as a scientific basis for future 

planning and for achieving the agreementôs long-term goal. Other general obligations include 

long-term national planning, diffusion of emissions control technologies and related processes, 

adaptation of environmental policies, information exchange, as well as the promotion of 

education, training and public awareness. 
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Source (UNCCC): https://cdn.statcdn.com/Infographic/images/normal/9656.jpeg   

 

 

II.  Definition of Climate change     

 

A. Climate change 

Originally climate change is a natural phenomenon that occurs every several thousand years, 

but due to the increasing human activities this has led to the acceleration of climate change, 

and the United Nations Framework Convention on Climate Change (UNFCCC) defines climate 

change as ña change in the climate that is directly attributable or indirectly to human activity, 

which leads to a change in the composition of the global atmosphere, in addition to the natural 

variability of the climate, over similar periods of timeò. This definition indicates that man is 

the main actor in this in addition to natural factors. Climate is a change in the climatic 

characteristics of the Earth as a result of the current increases in the concentration of gases 

generated by combustion processes in the atmosphere, due to human activities that raise the 

temperature of the atmosphere, and these gases include: carbon dioxide, methane, nitrogen 

oxides, chlorine and fluorocarbons. Among the most important climate changes impacts are: 

an increase in air temperature, a difference in the amount and times of rainfall, and the 

consequent change in the water cycle and its different processes. For the Intergovernmental 

Working Group on Climate Change (GIEC), it considered climate change ñall forms of changes 

that can be expressed in a statistical description, and which may persist for decades in a row, 

resulting from human activity, or resulting from the internal interactions of the components of 

the climate system.ò This definition adds The persistence characteristic of the phenomenon of 

https://cdn.statcdn.com/Infographic/images/normal/9656.jpeg
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climate change, which, although its causes are present, will continue its negative effects for 

future generations. 

 

B. Global Warning 

It indicates that the atmosphere currently contains 380 parts per millions of carbon dioxide, 

which is the main gas that causes global warming, compared to 275 parts per million, which 

was present in the atmosphere before the global industrial revolution. The phenomenon of 

"global warming" is defined as the gradual rise in the temperature of the lower layer near the 

earth's surface from the atmosphere surrounding the earth. The reason for this increase is the 

increase in the emission of "greenhouse gases", and the most important of these gases, methane 

gas, which is formed from microbial reactions in rice fields, from farming wastes, from burning 

biomass (trees and plants and animal waste) and also produced from swamps. In addition to 

methane there is nitrous oxide gas (also generated from microbial reactions that take place in 

water and soil) and a group of chlorofluorocarbon gases (that cause the erosion of the ozone 

layer) and finally the ozone gas that forms in the lower atmosphere. 

 

 

III.  Climate change and biodiversity 

Changes in biodiversity and ecosystem functions must be viewed in the context of the multiple 

pressures placed on them due to climate change. Over the past centuries, massive human use 

of land, freshwater and oceans, with the extraction of marine and freshwater species, timber 

and agricultural commodities, has dominated the global loss of biodiversity and the degradation 

of ecosystems. Roughly 70 - 75% of the ice-free land area is affected by human use, and nearly 

50% of it is used extensively. Since 1961, agricultural land production has increased by about 

3.5 times and production of animal products by 2.5 times, boosted by massive use of fertilizers 

(+ 800%) and freshwater consumption (+ 100%). The demand for fish has increased by more 

than 3% annually, and more than half of the fish is extracted from fisheries. 

 

In the absence of strong conservation policies and changes in per capita consumption, 

agricultural expansion is expected to increase the speed of species extinction, while global fish 

production (fishing and aquaculture) is expected to increase by 18% between 2016 and 2030. 

In addition, pressures arising from direct consumption of natural resources, the harmful impacts 

of multiple sources of pollution are also harmful to marine, freshwater and terrestrial 

biodiversity. Continuous population growth and the associated increase in per capita 

consumption also raise serious concerns about the acceleration of overuse and pollution of 

ecosystems. Recent assessment reports issued by the Intergovernmental Panel on Climate 

Change (IPCC) and the Intergovernmental Science-Policy Platform on Biodiversity and 

Ecosystem Services (IPBES) have highlighted the risks to humanity arising from the 

unprecedented and unsustainable use of natural resources, with negative consequences to 

biological diversity, the provision of multiple ecosystem services for the sake of human well-

being and the achievement of many objectives of biodiversity conservation and the Sustainable 

Development Goals (SDGs). 

 

The current developmental pressures will exacerbate the (anthropogenic) impacts of climate 

change on biodiversity. Although climate change has not yet been proven to be the main cause 

of the current loss of biodiversity and ecosystems, the rapidly increasing scale of degradation 

indicates the widespread and multiple negative impacts of climate change on all types of 

ecosystems. For example, recent climate change has the potential to exacerbate habitat loss and 

fragmentation in more than 18% of terrestrial ecosystems containing more than 50% of 

terrestrial vertebrates. Where the migration of many species has been documented as moving 
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towards the poles (cold regions) at an average distance of 17 km for terrestrial species and 72 

km for marine species, and in mountainous areas, large movements towards mountain peaks 

have been documented. During the following paragraphs, we will examine the impacts of 

climate change on the various components of biological diversity: 

 

 

 
Source :   https://www.env-health.org/wp-content/uploads/2019/11/Climate-Change-Health-Infographic-V3.pdf   

 

Simulations of future projections show that climate change will become an important driver of 

change in all terrestrial and marine ecosystems. For example, in some regions, the negative 

https://www.env-health.org/wp-content/uploads/2019/11/Climate-Change-Health-Infographic-V3.pdf
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impacts of climate change are expected to exceed the impacts of other threats and causes of 

biodiversity loss in the coming decades. This means that a large portion of marine, aquatic and 

terrestrial species may be at risk of extinction during the twenty-first century due to climate 

change. These extinction risks are based on projected decreases in the range or size of species. 

Beyond the extinction of species, a large variety of other negative impacts on biodiversity are 

also expected, such as: vital processes within ecosystems, and ecosystem services. 

 

For example, a 1.5° C increase in surface temperatures above current average temperatures is 

causing 70 to 90% of tropical coral reefs to be severely degraded or extinct by 2050, which 

also reduces the size and abundance of fish significantly. It is also possible that the high 

temperatures will lead to a continuous shift in the movement of species towards the poles and/or 

the movement of species towards the tops of the mountains and high areas, which will change 

the natural species migration patterns, the breeding seasons for these species, the natural 

pollination of plants, and other biological processes. 

 

While the rise in carbon dioxide levels in the Earth's atmosphere will contribute to dramatic 

changes in the state of the climate, which will cause major negative shifts in the natural 

vegetation cover. It will also lead to ocean acidification and freshwater, which is expected to 

reduce the growth rates of phytoplankton and animal life, such as gastropods, crustaceans, 

shellfish or corals. 

 

While the frequency and intensity of extreme weather events will negatively affect the ability 

of species to survive and live in such ecosystems with extreme climatic fluctuations, for 

example, periods of drought or high heat waves or their frequency can affect biodiversity 

disproportionately (especially in hot and/or clod regions) where many species already live near 

their physiological limits to withstand higher temperatures. Also, these extreme climatic 

phenomena can be beneficial to some species, as these phenomena can cause the availability 

of more food and environmental conditions that help the growth, reproduction, increase, spread 

and distribution of these species. 

 

The observed impacts of climate change and increasing atmospheric CO2 concentrations on 

biodiversity, habitat quality, natural biological interactions, and organism physiology raise 

concerns about accelerating the overall loss of functional diversity and ecosystem services. In 

dry and hot areas, the expected negative impacts of climate change will cause a decrease in the 

productivity of weeds on the ground, which will in turn lead to a decrease in animal production, 

with adverse economic effects for most countries, and a reduction in crop harvest. Moreover, 

approximately 5 to 8% of plant production and crops would be lost annually without natural 

pollinators, which would affect the food supply of humans. Other impacts of climate change 

will extend to human health and culture through the increase in the spread of diseases and their 

access to new areas, in addition to changes in cultural ecosystem services (intangible) through 

impacts on recreation and cultural identity associated with species and ecosystems that will 

deteriorate and may extinct. 

 

IV.  Climate changes Scenarios in Egypt and world  

The Intergovernmental Panel on Climate Change (IPCC) assessed current knowledge about 

climate change and its impacts and how to mitigate greenhouse gas emissions, as the expected 

global scenarios were, as shown in the following table: 
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Climate change 

impacts 
Expected changes 

Degree of 

certainty 

Sea levels rising 
An acceleration in average sea level rise is expected to rise by 0.1-0.9 

meters by 2100. 

Almost 

certain 

High temperatures 

It is expected to increase by 1.4-5.8° C by 2100, but the increase varies 

from region to region, and regions at high latitudes and far from the 

seas are more affected. 

likely 

Rainfall change 

The trend is generally uncertain, precipitation may increase at high 

latitudes and the equator, and the Mediterranean region may 

experience a decline. 

Low 

certainty 

Rainfall intensity   
It will increase in rate, but this does not mean that all precipitation 

events will be more severe than before. 
Most likely 

Drought 
Drought will increase in most intra- or mid-continental areas during 

the summer 
likely 

Floods intensity  It will increase in most areas likely 

Gale tropical winds It will increase in most areas likely 
Source: Intergovernmental Panel on Climate Change (IPCC) - Fourth Assessment Report in 2007 

 

 
Source :   https://www.carbonbrief.org/media/322456/wri-square-infog.png   

 

 

https://www.carbonbrief.org/media/322456/wri-square-infog.png
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The impacts of climate change on Egypt can be summarized in the following table: 
National sectors  Possible impacts 

The agricultural sector: Egyptian 

agriculture sector is particularly 

sensitive to climate changes, as it 

is located in a semi-arid and fragile 

environment, and depends mainly 

on the waters of the Nile River, 

and therefore the agriculture sector 

will be one of the sectors that will 

be negatively affected by this 

phenomenon, and it is expected 

that Egyptian agriculture will be 

affected by the expected climate 

changes as follow: 

Å Studies estimate that between 12% to 15% of the area of highly 

productive agricultural land in the Delta region will be lost as a result 

of drowning or salinization, with the sea level rising by only about half 

a meter. 

Å The areas most affected are the governorates of Alexandria, Beheira, 

and areas of South Burullus and South Manzala on the Mediterranean. 

Å The productivity of the wheat crop will decrease by about 9% if the 

temperature rises by about 2° C, and the rate of decrease in the 

productivity of the wheat crop can reach about 18% if the temperature 

rises by about 3.5° C, which results in an increase in the water 

consumption of this crop by about 2.5 % Compared to its water 

consumption under the current weather conditions. 

Å The productivity of the barley crop will decrease by about 18% if the 

temperature rises by about 3.5° C, and its water consumption will 

decrease by about 2%. 

Å The productivity of the maize crop will decrease by about 18% by the 

middle of this century (at an increase of about 3.5° C), compared to 

the productivity under the current weather conditions, and its water 

consumption will increase by about 

Å The yield of the sorghum crop will decrease by about 19% and the 

water consumption of it will increase by about 8%. 

Å Climatic changes have a positive impact on the productivity of the 

cotton crop, and its productivity will increase by about 17% when the 

air temperature rises by about one degree Celsius, and the rate of 

increase in this crop will rise to about 31% when the temperature rises 

by about 4 degrees Celsius, and on the other hand it will increase Its 

water consumption is about 10% compared to its water consumption 

under current weather conditions. 

Water resources sector: Egypt 

mainly depends on three main 

sources of water resources, which 

are the Nile River, groundwater, 

and rain on the coast. The supply 

of fresh water from the south to the 

north will decrease as a result of 

the drought that will afflict the 

countries of the headwaters of the 

Nile River, due to the high 

temperature, while the waters of 

the Mediterranean Sea will invade 

the northern part of the Nile Delta 

and move towards the south of the 

delta due to the rise in sea level. 

Å The increase in temperature will lead to an increase in evaporation, 

and an increase in the quantities needed by agriculture, domestic and 

industrial consumption. 

Å The change in rainfall patterns will lead to water shortages in coastal 

areas. 

Å The increase in dust, industrial pollutants, human consumption, and 

increased soil salinity lead to a deterioration in the quality of water. 

Å Rising sea levels will increase the penetration of salinity under the soil 

and lead to pollution of groundwater sources in coastal areas. 

Å The salinity of the coastal aquifer water will increase as a result of the 

rise in the sea level, according to the expected scenarios. The surface 

reservoirs will be exposed to evaporation of their water, which comes 

out with a capillary characteristic due to the severity of drought, and 

coastal rain may decrease as a result of the rain belts moving towards 

the north, which has already started, especially since the depth of the 

rainy area North does not exceed 50 km to the south. 

 

 

V. Impacts of climate change  

The urgency of tackling climate change has become even more evident with a landmark report 

released in October 2018 by the Intergovernmental Panel on Climate Change (IPCC) on the 

Global Climate Change Assessment. In this report, the IPCC warned that in order to avoid 

global warming devastating to the Earth, we must not reach one and a half degrees above pre-

industrial temperature levels - or at the very least, not exceed that. The report identifies the 

huge differences between the scenarios for reaching one and a half degrees and two degrees by 

working to limit the rise in average global temperatures to one and a half degrees Celsius. 

 



103 
 

Perhaps most importantly, the report of the Intergovernmental Panel on Climate Change has 

given the world a clear deadline to avoid a catastrophe. By 2030, the world's countries must 

reduce greenhouse gas emissions by half from their 2010 levels in order to avoid reaching a 

degree and a half degree. Our governments must take immediate steps now to change the course 

of events. The longer it takes to do so, the greater the reliance on costly technologies that may 

have harmful effects on human rights. Climate change hurts all of us, and it will continue to 

hurt us unless our governments take action to deal with it. However, its impacts are more likely 

to be more pronounced for specific human groups - for example, those societies that depend on 

agriculture and fishing for their livelihoods. These are some of the ways in which climate 

change can exacerbate social inequalities and are currently doing so: 

 

A. Between developed and developing countries 

At the national level, residents of small, island states and least developed countries will be 

among the most affected, and they are now. In small island low-economic states and least 

developed countries are among the worst affected. People in the Marshall Islands regularly 

suffer from devastating floods and storms that destroy their homes and livelihoods. The 2018 

heat wave grabbed headlines in the Northern Hemisphere across Europe and North America, 

but some of the worst effects were also being felt in regions like Pakistan, where more than 60 

people - most of them workers already working under the scorching heat ï died where 

temperatures exceed 44 degrees Celsius. 

 

B. Between different citizens and cultures 

The impacts of climate change and pollution from fossil fuels also transcend ethnic and class 

distinctions. In North America, it is often the poorest of people of color that have to breathe 

toxic air because their neighborhoods are most likely to be located near power plants and oil 

refineries. These communities suffer from a marked increase in respiratory disease and cancer 

rates, and the rate that an African American dies from air pollution is three times what it is for 

someone else in the rest of the United States' population. 

 

C. Between the two genders 

Women and girls are disproportionately affected by climate change, which reflects the fact that 

in many countries they are more vulnerable to marginalization and deprivation. This means 

that they are more vulnerable to the impacts of climate-related events because they are too 

weak to protect themselves against these impacts and will find it more difficult for them to 

recover from them. 

 

D. Between generations 

Future generations will suffer the worsening effects if governments do not take action now. 

Nevertheless, children and young adults are already struggling because of their metabolism, 

and because of their own physiological and developmental needs. This means, for example, 

that forced displacement that plagues local communities, affecting a comprehensive set of 

rights - from water, sanitation, and food, to adequate housing and health, education, and 

development - is likely to be particularly harmful to children. 

 

E. Among societies 

Indigenous peoples are among the societies most affected by climate change. They often live 

in marginalized lands and fragile ecosystems that are sensitive to climate fluctuations. These 

peoples maintain a close connection with nature and their traditional lands on which they 

depend for their livelihoods and cultural identity. Human rights are closely related to climate 

change because of its devastating impact that is not confined to the environment. It also 
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includes the luxury of our private life. Aside from threatening our very existence, climate 

change is also having adverse impacts on our rights to life, health, food, water, housing, and 

livelihoods. 

 

In the end, the longer it takes for governments to take meaningful measures, the more difficult 

it will be to solve the problem, and the greater the risk of reducing emissions by using means 

that increase the inequality rather than reduce it. Here are some of the ways in which climate 

change affects and will affect our human rights: 

 

F. The right to life 

All human beings have the right to life and the right to live in freedom and security. But climate 

change threatens the safety of billions of people on this planet. The clearest examples of this 

are what we see through events related to extreme weather, such as storms, floods and wildfires. 

Typhoon Yolanda in the Philippines killed nearly 10,000 people in 2013. Heat stress is also 

among the deadliest impacts on life. The summer heat wave in Europe in 2003 killed 35,000 

people. However, there are many other, less obvious ways in which climate change threatens 

human lives. The World Health Organization predicts that climate change will kill 250,000 

people a year between 2030 and 2050, due to malaria, malnutrition, diarrhea and heat stress. 

 

G. Right to health 

We are all entitled to the enjoyment of the highest attainable standard of physical and mental 

health. According to the Intergovernmental Panel on Climate Change (IPCC), the main health 

impacts of climate change will include an increased risk of injury, disease and death due to 

more intense heat waves and fires; increased risk of food shortages due to reduced food 

production in poor areas; increased risk of food and water-borne diseases, and insect-borne 

diseases. Children who experience traumatic events such as natural disasters, which are 

exacerbated by climate change, may suffer from PTSD. The health impacts of climate change 

require an urgent response, as rising temperatures threaten to undermine health systems and 

basic global health goals. 

 

H. Right to housing 

We all have the right to a decent standard of living for ourselves and our families, including 

adequate housing. But climate change threatens our right to housing in various ways. Extreme 

weather events, such as floods and massive fires, are already destroying people's homes and 

causing their displacement. Droughts, erosion, and floods can change the environment over 

time, while rising sea levels threaten the homes of millions of people in low-lying areas around 

the world. 

 

I. Right to water and sanitation 

We all have the right to have access to safe water for personal and domestic use and to 

sanitation that ensures that we remain healthy. However, a combination of factors such as 

melting snow and ice, declining rainfall, rising temperatures, and rising sea levels, show that 

climate change affects the quality and quantity of water resources, and will continue to affect 

them. Indeed, more than a billion people do not have access to clean water, and climate change 

will only make this worse. Extreme weather phenomena such as hurricanes and floods will 

affect basic water and sanitation infrastructure, leaving polluted water, and thus contribute to 

the spread of waterborne diseases. Sanitation networks will also be affected, especially in urban 

areas. 
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Source :   https://visme.co/blog/climate-change-facts/ 
 

 

VI.  Who is responsible for stopping climate change? 

 

A. Countries 

Countries have an obligation to mitigate the harmful effects of climate change by taking the 

most ambitious measures to prevent or reduce greenhouse gas emissions in the shortest possible 

time frame. While rich countries should lead the way, both internally and through international 

cooperation, all states must take all reasonable steps to reduce emissions to the maximum extent 

possible. Countries must also take all necessary steps to help everyone within their jurisdiction 

adapt to the expected and inevitable impacts of climate change, thus minimizing the impact of 

climate change on their human rights. This is true regardless of whether the state is responsible 

for these effects, because states have an obligation to protect people from harm caused by third 

parties. Countries must take steps to combat climate change as quickly as possible, and with 

the utmost humanity. Countries must, in their efforts to confront climate change, not resort to 

measures that directly or indirectly violate human rights. For example, protected areas or 

renewable energy projects should not be established on indigenous peoples' lands without 

consulting them and obtaining their consent. In all measures, states should respect the right to 

access information and participation for all affected persons, in addition to respecting their 

right to access remedies for human rights violations. Nevertheless, the current pledges made 

by governments to mitigate climate change are far from sufficient, considering that they will 

lead to a catastrophic increase by the year 2100 of 3 ° C in average global temperatures above 

pre-industrial levels. People in countries including France, the Netherlands and Switzerland 

have begun to sue their governments for failing to set adequate targets and measures to mitigate 

climate change. 

 

https://visme.co/blog/climate-change-facts/
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B. Companies 

Businesses also have a responsibility to respect human rights. To fulfill this responsibility, 

companies must assess the potential human rights impacts of their activities and take measures 

to prevent negative impacts. It must publicize these conclusions and any safeguards. 

Companies must also take measures to address the human rights violations they cause or to 

which they contribute, either by themselves or in cooperation with other actors. These 

responsibilities include damage to human rights as a result of climate change. Companies, 

especially fossil fuel ones, should immediately take measures to minimize greenhouse gas 

emissions - including by shifting their commercial interest towards renewable energy - and 

provide publicly with information on the amount of greenhouse gas emissions they are 

responsible for and what they make of it efforts to reduce its severity. These efforts must 

include spin-off companies, the companies that follow them, and the entities in the entire 

supply and supply chain. Fossil fuel companies have historically been recognized as being 

among the most responsible for climate change - and this continues to this day. Research shows 

that only 100 companies that produce fossil fuels are responsible for 71% of the world's 

greenhouse gas emissions since 1988. There is growing evidence that the major fossil fuel 

companies have known for decades the harmful effects of burning fossil fuels, and that they 

have sought to obliterate That information and put obstacles in the way of efforts to combat 

climate change. 

 

 

VII.  Why do we need to stop climate change? 

 

a. Because we all deserve equal protection: 

We are all born with basic human rights, but those rights are under the grave danger of climate 

change. While climate change threatens all of our lives in one way or another, those who 

experience discrimination are likely to be among the worst affected. We all deserve equal 

protection from this global threat. 

 

b. Because there is nothing to lose in taking the initiative, and we have everything to 

gain: 

Addressing climate change gives us the opportunity to prioritize people's well-being by 

ensuring the right to a healthy environment. This will give us an opportunity to promote human 

rights, by, for example; by enabling more people to have access to cleaner and cheaper energy 

resources, and to create job opportunities in new sectors. 

 

c. Because we have the knowledge, the power, and the capacity to stop climate change: 

Many people are now working on finding creative, inspiring and innovative solutions to combat 

climate change. From citizens, through companies, to cities, there are people all over the world 

who are working hard on policies, campaigns and solutions to protect people and the land. For 

centuries, indigenous peoples and minority communities have developed sustainable methods 

of coexistence with the environments they consider their home. We can learn from them and, 

with their consent, make use of their knowledge in order to infuse our efforts with energy to 

find a different way of interacting with our planet. 
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Section III: Educational activities  
 

I. First activity: Imagine that the whole year is one season 

Learn about the phenomenon of climate change and its effects on the fields of 

tourism, industry, agriculture and population and try to find solutions to reduce 

it 

Aim of the activity 

Critical participation and highlighting the talents of students Gained skills 

For more than 11 years ages Targeted ages 

One session - sixty minutes Required time 

Class room - areas around the school Location of the activity  

Writing and coloring tools Resources needed 

¶ The trainer / teacher / facilitator provides students with basic information 

on climate change. This information can be found in the first section of this 

educational kit. 

¶ The trainer / teacher / facilitator divides the trainees into four groups and 

names each group with one of the following names (tourism, industry, 

agriculture, natural resources). 

¶ The trainer / teacher / facilitator discusses with the students linking each of 

the areas that they were divided into and affected by the change of the four 

seasons of the year, and he also discusses with them how the four seasons 

of the year occur, which are due to the rotation of the earth around the sun 

from west to east once every 365 and a quarter days and what follows that 

of change in the nature of climate and temperatures. Thus, a variety of 

aspects of life on Earth. 

¶ The trainer / teacher / facilitator asks a question, which is what happens if 

the whole year is one climatic season, such as summer only, and within 15 

minutes each group thinks about the effect of that on the field in which they 

are named (tourism, industry, agriculture, natural resources) 

¶ Each group chooses the method of presenting the results of the discussions 

within the group, whether by drawing or composing a theatrical paragraph 

or an essay expressing the answer to the question. 

¶ During the work of the groups, the trainer / teacher / facilitator passes 

through them and helps them in discussions among themselves. In the 

tourism group, the transformation of the whole year into a summer may 

lead to a decrease in winter tourism in certain areas such as Aswan, and for 

the industry, this may affect the nature of production, such as producing 

clothes It will also lead to an increase in the use of air conditioners in 

factories, which will have a significant negative impact on the 

environment, as energy use will increase dramatically. As for agriculture, 

the continuation of one season throughout the year will lead to the 

disappearance of winter crops that only grow in winter, such as beans, peas, 

pomegranates, strawberries, garlic and onions. As for natural resources, the 

presence of one season per year, such as summer only, affects the 

vegetation, and some animals that do not tolerate temperatures, which 

affects the ecological balance and thus human health as a result of exposure 

to high temperatures throughout the year and the deterioration of the 

environmental situation in general. 

¶ After the discussions are over, the trainer / teacher / facilitator asks each 

group to present the results of their discussions in the way they prefer. 

¶ After the performances are over, he discusses with everyone that all the 

damages they mentioned in their shows that result from considering the 

assumption that the whole year is one season, which is summer, may be 

achieved as a result of climate change, which is an already existing 

phenomenon that occurs due to human activity such as cutting trees, 

burning fossil fuels, and the resulting pollution from industrial activities 

and other activities that negatively affect the natural environment. 

¶ The trainer / teacher / facilitator poses another question for discussion, 

which is what solutions they suggest through the four areas in limiting the 

Methodology  
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phenomenon of climate change, the discussion continues with all groups 

as one group and it is possible to put forward solutions such as the use of 

clean energy (solar energy, wind energy). The orientation towards 

ecotourism, biological agriculture and reducing resource depletion. 

¶ The trainer / teacher / facilitator asks students to complete the activity at 

home by searching the Internet and discussing the topic with parents, 

especially parents and grandparents, to find out whether the phenomenon 

of climate change is presented when they are their age, and then each 

student prepares a paper on the phenomenon of climate change and the 

solutions proposed to it . 

¶ Gain a simplified practical knowledge of the phenomenon of climate 

change 

¶ Understanding the impact of climate change on many areas such as 

tourism, the economy, and the depletion of natural resources. 

¶ Increasing knowledge of the basics of scientific research related to the 

phenomenon of climate change 

¶ Participating in finding practical solutions to it by changing negative 

behaviors such as excessive use of adaptations. 

Expected outcomes 
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Educational package (7): Alien & Invasive Species (AIS) 

 

Section I: the technical content of the educational package 

 

I. Introduction  

Invasive species is not a modern issue; as invasive species have already existed for centuries 

with the exception that people did not think of them as invasive. Many of these introduced 

species have had a profound effect on human history or environmental history. Many diseases 

in the Western Hemisphere are classic examples of invading species, and smallpox may be one 

of the most famous of those examples, as this disease originated in the Middle East more than 

10,000 years ago and was transmitted to the United States by colonists in the seventeenth 

century and its impact on human history, was either in the old or new world, is destructive. 

There is another example of a disease, which had a great impact on the forest ecosystem, as the 

American chestnut tree dominated the eastern forests in the United States as the most important 

source of food for wildlife there, except that a fungus infecting chestnut trees was introduced 

to the United States through the transfer of Japanese chestnut trees. The infected trees with this 

fungus came to the United States since about 1870, and within 50 years after that date almost 

all of the American chestnut trees disappeared. 

 

 

II.  Definition of Alien & Invasive Species (AIS) 

"Alien species" is defined as any species (organism) that was introduced intentionally or 

unintentionally to a site, area, or place where this species does not exist naturally. According 

to the Convention of Biological Diversity - CBD, the term "alien species" refers to species that 

have been introduced outside their natural history or current places of distribution / dispersal, 

including any part, seeds, eggs, or generations of these species that may be they live and 

reproduce later. Other terms such as ñnon-endemic speciesò or ñnon-indigenous speciesò are 

more precise terms and should be used to refer to alien species rather than some other terms: 

such as introduced species, or weeds. 

 

 
Source:   https://www.iucn.org/theme/species/our-work/invasive-species/honolulu-challenge-invasive-alien-species/why-honolulu-challenge 

https://www.iucn.org/theme/species/our-work/invasive-species/honolulu-challenge-invasive-alien-species/why-honolulu-challenge
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Whereas, ñinvasive speciesò are defined as any species (organism) that have arisen and spread 

outside the range of their natural distribution/spread, and which then become threatening 

ecosystems, habitats and/or other species, which may cause economic and/or environmental 

damage or harm to human health. 

 

Here it must be emphasized that the majority of invasive species are alien species, but in some 

cases there are local species that may also become invasive species, under changing 

environmental conditions (such as: grazing - hurricanes - changes in nutrient systems - 

ecological processes - etc.), the sedge plant (Typha sp) has become an invasive species in many 

African water bodies (including the Nile River, Egypt). 

 

In sum, Alien Invasive Species - AIS can be defined as any species (organism) that arose, 

spread and then threatens ecosystems, habitats and/or other species, which may cause economic 

damage and/or Environmental or harm to human health. 

 

There are also other definitions of alien and invasive species (AIS), for example the Convention 

on Biological Diversity (CBD) defines alien and invasive species as any species (organism) 

that arose and spread and then threatens ecosystems, habitats and/or other living species and 

may cause economic and/or environmental damage. Whereas, the International Union for 

Conservation of Nature (IUCN) defines it as any alien species (organism) that originated and 

spread in such a way that it has become a threat to local and national biodiversity.  

 

There are also some other terms used to refer to alien and invasive species, such as: harmful 

species, pests, and weeds, where the term weed is used to refer to species that can have negative 

effects on some economic sectors (such as: agriculture or forestry) while it is used. The term 

pests refer to species that affect humans (such as mosquitoes), and both of these terms do not 

sometimes refer to alien or invasive species. 

 

 

III.  How Alien & Invasive Species (AIS) invade  

The term "pathway" is defined as the means/method of transporting alien and invasive species 

from a site to a new location/area (such as: aircraft, ships, or people) for a specific purpose or 

activity (such as: agriculture, shipping, trade) or as a commodity (such as: Fish) intentionally 

or unintentionally. This term differs from the term carrier (Vector), which refers to the actual 

physical means/methods, that facilitate the transfer of living species or facilitate their spread 

from one place to another. Indeed, for example, a tourist who carries seeds of some plants in 

his muddy shoes is considered a vector (for alien and invasive species), while tourism and 

international flights are the routes that these species use. 

 

Here it is worth noting that some species can also move and spread from their sites to new sites 

through natural means. For example, birds can fly due to storms to new locations. Also, some 

species can be transported or reproduced to new locations by wind and water currents or 

through their attachment to the body of migratory animals. These processes are referred to as 

natural dispersion of species. Sometimes, natural dispersal may play an important role in the 

subsequent spread of alien species once they are introduced to a new area or country. 

 

There is no group of species that can be called more or less invasive, all species taken from 

their natural environment have the potential to become invasive at any time. From the above, 

it is clear that invasive alien species are present in all taxonomic groups of living species, 
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including mammals, aquatic and terrestrial plants, fish, birds, insects, amphibians, molluscs, 

reptiles, fungi and viruses. Here are some examples of these alien and invasive species: 

 

¶ Indian crow (Corvus splendens): The Indian crow was introduced to the eastern coasts 

of Africa more than a century ago, where it spread very widely in coastal cities on the 

Red Sea and the Indian Ocean and it continues to spread in the interior of the continent, 

where the congregations of the great Indian crow around cities and residential areas 

pose a major threat to human habitation as they negatively affect human health, public 

facilities, poultry and local bird groups. 

 

¶ Tilapia: (Oreochromis mossambicus) Tilapia is spread all over the world through 

deliberate releases of this species for the purpose of aquaculture or unintentional escape 

from fish farms. Tilapia are tolerant to high levels of salinity and feed on plants, algae 

and insects. The spread of this species of tilapia caused the extinction of many local 

fish and invertebrates in many lakes and estuaries. 

 

¶ Black Rat: (Rattus rattus) The black rat or sea rat, native to the continents of Asia and 

Europe, is the most important invasive mammal species in Africa. It causes huge 

economic losses throughout Africa and all over the world through the consumption and 

pollution of foodstuffs (such as: crops - seeds - seedlings - fruits - etc.). The black rat 

can also cause structural damage to wooden buildings, as it has a great ability to prey 

on other species or compete with them for food, and have caused the extinction of many 

types of wildlife, including birds, small mammals, reptiles, invertebrates and plants. 

The black rat also transmits diseases to humans or livestock, such as: typhoid and 

plague. 

 

 

 
Source:   https://neobiota.pensoft.net/article/53543/zoom/fig/11/    

 

 

https://neobiota.pensoft.net/article/53543/zoom/fig/11/
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The main phases in the invasion process are: 

1. Introduction of the species: Species coming from another place must survive during 

and after the journey. Many species fail to survive unless they are cared for (e.g. 

aquarium fish). However, almost all invasive plants spread as seeds which do not 

require special care while being transported. 

 

2. Establishment and reproduction of the introduced species: The survivors must 

persist and reproduce successfully (i.e. there usually needs to be more   than one   

individual) until they establish a self-sustaining population. 

 

3. Spread: In certain cases, established populations will multiply rapidly and spread 

across the landscape. This is the explosion phase, and may only happen after a 

considerable lag phase. 

 

The lag phase: Some species show no lag phase, and will begin to spread rapidly and 

uncontrollably as soon as they establish. On the other hand, many IAS have a lag phase, during 

which they occur at low densities and their impacts are not noticeable. The duration of this lag 

phase will vary depending on the species, and circumstances, and may be only a few months, 

or as long as centuries. Once the population starts increasing (explosion phase), the impacts 

will rapidly become apparent. Following the explosion phase, the growth levels out as the 

population reaches the carrying capacity of the environment. Many alien populations undergo 

a lag phase after initial establishment, and may remain unobtrusive/non-invasive for a long 

time before suddenly changing, becoming invasive and spreading rapidly. 

 

Over the millennia, species have dispersed throughout the world by natural means. The major 

barriers to their spread have been the limitations of their own dispersal abilities (small 

terrestrial mammals cannot travel great distances, whereas many birds can) natural geological 

obstacles (such as rivers, mountains and oceans) and environmental factors (such as 

temperature, altitude, disease, lack of available niches and predators). 

 

However, with the advent of widespread human movement, humans have aided the process of 

species dispersal, by, amongst other things, carrying organisms or propagules with them around 

the world. Humans have also created many new and very effective vectors such as grain and 

wood shipments, or ballast tanks in ships; as well as many new pathways such as long-distance 

trucking, aeroplanes and ship voyages. As a result, many species have been able to establish 

new populations outside of their native range. These incursions have shown a dramatic increase 

in frequency, extent and damage over the last half a century or so and there is every indication 

of this trend continuing. There is little doubt that this is due largely to the increase in ñthe three 

Tsò: Trade, Tourism and Transport. 

 

IV.  Types of introduction of Alien & Invasive Species (AIS) 

The introduction of species beyond their natural range is closely linked to the historical and 

present day movement of humans across the globe.  Wherever humans have travelled, they 

have introduced species to new locations for food, social or economic purposes. This type of 

introduction is referred to as an intentional introduction. Many more species have been 

accidentally transported around the world as the by-product of human activities such as trade, 

travel and transport. These are called unintentional introductions. 

 

A. Intentional  introductions:  Intentional introductions fall into two categories: authorized 

and unauthorized.  
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1) Authorized: The introduction of species in this category is planned and (ideally) 

formally approved.  This formal process is designed to try and ensure that the species 

being introduced does not become invasive. 

¶ Species that are directly introduced into the wild for economic reasons (e.g. 

crops, domestic animals, game species, biological control agents, or plants 

intended to improve soil condition, provide fuelwood/pasture or prevent 

erosion). These species are introduced with the purpose and intention of them 

establishing in their new ranges.  They are usually cared for to ensure a greater 

chance of establishment. 

¶ Species that are introduced into captivity (e.g. zoos, botanical gardens, private 

gardens, aquaculture, pets, farmed animals (including animals introduced for 

fur production) and scientific research). These species are not meant to be 

released into the wild but be kept in captivity.   Nevertheless, escapes and 

deliberate releases of individuals do occur 

2) Unauthorized (legal and illegal): Smuggling (including the illicit trade in endangered 

species) of plants, animals, seeds and foodstuffs such as meat and meat products, fruits 

and vegetables is a serious problem worldwide. The risk of IAS introductions through 

this pathway is high and it is important to have measures in place to regulate this 

pathway. There may also be instances where there is not an authorization process in 

place for regulating alien species introductions. For example, some countries may 

regulate the movement of alien species across their political borders but not within the 

country itself. It is important to regulate the movement of alien species across both 

ecological and political boundaries. 

 

B. Unintentional introductions:  Unintentional introductions are those that occur in an 

unplanned, accidental manner. Species enter as hitchhikers or stowaways through 

pathways involving human activities such as trade, travel and transport. Many 

unintentional introductions occur as by-products of intentional introductions. The recent 

rapid growth of world trade, travel and transport (commonly known as the three Ts) has 

greatly increased the rate of unintentional introductions. The natural protection provided 

by oceans and mountains, that once acted as natural barriers to the movement of species, 

have now been breached, ending millions of years of biological isolation. Because of their 

number and unplanned nature, unintentional introductions potentially pose a bigger threat 

to the environment and society than do intentional introductions. Stowaways in the ballast 

water of container ships or in the cargo of airplanes are transported from place to place 

with ease. For example, the Globallast Programme estimated that on any given day, 

between 30 0 and 10000 marine species are moving around the world with shipsô ballast 

water. 

 

V. Pathways of Alien & Invasive Species (AIS)  

The pathways for alien and invasive species can be divided into two classes: 

 

a. Primary pathways: They are the pathways used by vectors and routes which move 

species to new regions or provinces across major oceanic, landmass or climatic barriers 

(i.e. trans-oceanic and intercontinental pathways). 

 

b. Secondary pathways: They are the paths used by alien and invasive species to spread 

between different areas within the same area or between neighboring areas. 
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The primary pathway for the invasive grass was probably travel (vector: a seed on clothing) or 

imported animal feed. The secondary pathway into the interior is roadways and corridors of 

disturbed land (such as degraded farmland). Secondary pathways include all ówithin-regionô 

activities and circumstances, which can facilitate the local spread of an invasive species after 

its founder population has established. These secondary range expansions may start quickly or 

require several years or even decades before eventual removal of some internal or external 

constraining factor/s provides the impetus (e.g. an improved waterway, new trading route, 

adaptation to local environment, etc). 

 

VI.  Impacts of Alien & Invasive Species (AIS) 

Invasive Alien Species (IAS) are the second biggest threat to biodiversity (after habitat 

destruction) and are a major cost to the economic well-being of the planet. They cause 

enormous and often irreversible harm to biodiversity around the world by displacing native and 

useful species and changing ecosystems. They are responsible for the extinction or decline of 

many species and continue to pose a huge threat to many more. They cost economies billions 

of dollars every year, in lost production, control and mitigation efforts, loss of ecosystem 

services and many other ways. IAS can profoundly perturb environments, and communities or 

societies that value these in any way are negatively affected as a result. 

 

The introduction of alien organisms into a new environment can have serious negative 

consequences for the environment and local biodiversity, for industries and users of natural 

resources, and also for the health and welfare of those associated with the affected systems. 

While impacts can be direct and indirect, the principal consequences can be grouped into three 

main categories - ecological, economic and public health and society: 

 

A. Ecological 

Ecological impacts occur when the local biodiversity of the area and/or the ecological processes 

are altered by the invasive species. While the initial impacts may be minor and near-invisible, 

as the IAS population increases over time, the impacts will increase in severity. Assessing the 

impacts of IAS on biodiversity is not as straightforward as considering their economic impacts. 

While the costs of prevention, control and mitigation measures to avoid biodiversity impacts 

can be measured, the a tual value of an extinct species or a change to the ecosystem is harder 

to quantify. 

 

Ecological impacts may include: 

¶ Displacing native species, which causes changes in the ecosystem functioning 

¶ Causing extinctions, which may have ñcascadeò effects and cause further extinctions 

¶ Degrading ecosystem services (such as reducing river runoff volumes or water 

quality or destroying fisheries) 

¶ Altering environmental conditions such as increasing erosion or changing natural 

fire regimes 

¶ Disturbing ecological processes and thereby facilitating invasion by other alien 

species 

¶ Altering of the food web and nutrient cycles 
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Source:   https://www.iucn.org/theme/species/our-work/invasive-species/honolulu-challenge-invasive-alien-species/why-honolulu-challenge 
 

B. Economic impacts 

Invasive species may cause major economic losses to society, whether in the form of direct 

economic impacts, such as loss of agricultural or fishery production, or secondary economic 

impacts caused by human health issues. It has been estimated that a single IAS, the water 

hyacinth (Eichhornia crassipes), cost Uganda US$112 million in 1999. Similar examples of 

losses due to different IAS abound throughout the world (Table 1.2). However, IAS also have 

negative impacts on ecosystem services upon which humans depend. They change ecosystems 

in ways that affect flooding, erosion and silt accumulation, water quality and air quality. These 

are not so easily quantified and are often excluded from the analysis of costs associated with 

IAS. 

 
Country Cost ($US billions) 

Brazil 50 

India 117 

South Africa 12 

United Kingdom 12 

United States 137 

 

 

Economic impacts may include: 

a) Direct costs: 

¶ Direct loss of crops to introduced crop pests. For example it is estimated that rats 

consume as much as 50% or Madagascarôs annual rice production. 

¶ Spoiling of produce, rendering products unsuitable for consumption, such as fruit- 

fly infestations destroying fruit crops 

¶ Loss of export earnings due to prohibitions on exporting products infected by IAS, 

such as bans of meat exports due to foot-and-mouth disease 

https://www.iucn.org/theme/species/our-work/invasive-species/honolulu-challenge-invasive-alien-species/why-honolulu-challenge
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¶ Reductions in agricultural production due to displacement of pasture by unpalatable 

grasses and woody species, and/or through habitat/environmental changes caused by 

the invading species 

¶ Impacts on fisheries and aquaculture (including closure of fisheries or aquaculture 

facilities), especially from introduced harmful algal blooms, smothering plants like 

salvinia or the introduction of predatory species such as Nile perch 

¶ Secondary economic impacts from human health issues associated with introduced 

pathogens and toxic species, including increased monitoring, testing, diagnostic and 

treatment costs, and loss of social productivity due to illness and death in affected 

people 

¶ Loss of tourism revenues due to disease epidemics (e.g. the SARS outbreak in China 

in 2003) 

¶ Costs of producing and using chemicals and machines to deal with IAS 

 

b) Indirect costs: 

¶ Degradation of ecosystem services, such as reduced water supplies from alien trees 

growing in catchments and along rivers, or siltation of dams and rivers due to 

increased soil erosion 

¶ Lost human productivity due to time and resources allocated to dealing with IAS, 

such as clearing weeds or spraying pesticides 

¶ Damage to infrastructure due to ecosystem changes, such as increased intensity 

and/or frequency of fires, floods or landslides 

¶ The costs of responding to the problem, including research and development, 

monitoring, education, communication, regulation, compliance, management, 

mitigation and control costs and restoration activities 

 

 

 
Source:   https://www.iucn.org/theme/species/our-work/invasive-species/honolulu-challenge-invasive-alien-species/why-honolulu-challenge   

 

https://www.iucn.org/theme/species/our-work/invasive-species/honolulu-challenge-invasive-alien-species/why-honolulu-challenge
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C. Public health 

IAS can also have severe impacts on human health. Infectious disease agents may themselves 

be IAS or may be introduced by IAS vectors (e.g. introduced mosquitoes carrying malaria).  

West Nile Virus is an example of this. It was first described from Uganda in 1937 and causes 

encephalitis (inflammation of the brain) in humans and horses, as well as mortality in certain 

domestic and wild birds.  It was introduced to the United States in 1999. According to the US 

Centers for Disease Control and Prevention, 9862 people in the US tested positive for the West 

Nile Virus in 2003, and 264 people died of the virus. 

 

Diseases can affect the movement of people and limit tourists to an area. This was demonstrated 

by the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003 where there was a 

worldwide downturn in tourism. For example, the SARS outbreak cost the tourism industry in 

China $17 billion for that year.  There was also a cost in lost exports and foreign investment. 

The threat of IAS to biodiversity, economies and human health is real and need to be taken 

seriously by the global community. Everybody has a part to play in the fight against IAS 

whether the individual, community, national or international level. 

 

VII.  Alien & Invasive Species (AIS) in Egypt 

Invasive alien species (AIS) in Egypt is a very serious problem. As tremendous efforts have 

been made during the past few years by many governmental agencies (e.g. ministries of 

agriculture, water resources, irrigation and the environment), as well as universities and 

research centers that participate in combating alien and invasive species in Egypt. The control 

of alien and invasive species in fresh water is one of the responsibilities of the Ministries of 

Agriculture, Water Resources and Irrigation, as they have been working for a long time on 

many exotic aquatic species, red palm weevils and others, while the Ministry of Environment 

focuses its efforts on marine invasive alien species. A national action plan was developed in 

accordance with the CBD and RAC/SPA guidelines of the United Nations Environment 

Program/MAP, and was ratified in 2017 that calls for the preparation of a list of alien and 

invasive species and pathways and how to control and manage them. As a result, a survey was 

conducted along the Suez Canal and the Egyptian Mediterranean 4 times within two years. This 

program aims to create a database of marine species, their environmental assets, pathways and 

transportation methods, their environmental, social and economic impacts, as well as the 

physical characteristics - of the Suez Canal and the Egyptian Mediterranean. A total of 411 

non-native objects were registered. Recent publications on exotic vascular plants in Egyptian 

plants included an assessment of a total of approximately 136 plants classified as follows: 55 

plants were introduced unintentionally to Egypt; 81 plants were introduced naturally. The list 

of exotic herbs includes about 251 plants, as 132 of these exotic herbs were intentionally 

introduced, while 118 of them were accidentally introduced. 
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3. Video ïAlien invasive species - Meise Botanic Garden 

https://www.youtube.com/watch?v=Uvt2sBRKqm0  

4. Video ïThe secret invasion: alien species 

https://www.youtube.com/watch?v=iPp7dw6835g  

5. Video ï Invasive Species 101 | National Geographic 

https://www.youtube.com/watch?v=gYNAtw1c7hI  
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https://study.com/academy/lesson/what-is-an-introduced-species-definition-effects-examples.html  
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https://www.youtube.com/watch?v=yIgysZ5Hho8  
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https://www.ourplanet.com/en/video/our-planet-too-big-to-fail  
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Section III: Educational activities  
 

I. First activity: Alien & Invasive Species (AIS) 

¶ Enabling students to identify alien and invasive species. 

¶ Identify three examples of alien and invasive species that affect the local 

or regional environment. 

¶ Explaining two methods that can help reduce the negative impact of alien 

and invasive species and prevent their introduction into our ecosystems. 

Aim of the activity 

Students will increase their understanding of what happens when an invasive 

species is present in a particular ecosystem 
Gained skills 

For more than 12 years old Targeted ages 

One session ï forty five minutes Required time 

Class room  Location of the activity  

¶ Foam reinforced panels 

¶ Pipe cleaners (four different colors beside red). 10 colors per 4 pcs (can be 

cut into pieces) 

¶ Making small balls (four-color as pipe cleaners); 12 balls of 4 colors each 

¶ Red pipe cleaners 

Resources needed 

¶ Use the previous materials in building an ecosystem, where 10 out of four 

different colored tube cleaners are used to create a healthy ecosystem with 

each color representing a specific species / organism in the ecosystem that 

you are creating. 

¶ Then place 12 of each of four different colored balls (the same colors as 

the previous tubes) on the foam board. Each ball represents food for species 

of the same color as the pipe cleaner. 

 

 
 

 

¶ An element of this system is determined to represent the alien 

species/organism. 

 

Note: A multi-colored ecosystem has good biological diversity (diversity of 

life forms) and this is evidence of a healthy environment. 

 

¶ In each round, the teacher tells the students to add a number to the invader 

type/organism (red tube cleaners). 

¶ Each time alien species is added, they must remove the same number of 

pellets from the color or colors that the teacher calls them. 

¶ Sometimes it will be the same number of pellets and other times it is more 

than the pellets (some alien and invasive species / species consume more 

Methodology  
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water than the original species). Invasive species can directly "eat" a 

detergent in another color. 

¶ When all the pellets be eaten by a certain color type, you must remove all 

the pipe cleaners of that color from the foam board (no food = death). 

¶ Obliterate the ecosystem so that biological diversity disappears and only 

invasive species remain. 

 

 
 

¶ Discuss with students how invasive species spread in different ecosystems? 

¶ Show some invasive species in Egypt and discuss with students why these 

types are harmful? 

¶ Discuss with them how you can reduce the unintended introduction of alien 

and invasive species? 

¶ Increased knowledge of how invasive alien species cause harm to 

indigenous species / species present in ecosystems. 
Expected outcomes 
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Educational package (8): 

Wetlands  
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Educational package (8): Wetlands 

 

Section I: the technical content of the educational package 

 

I. Introduction  

For centuries mankind had viewed wetlands as places to drain and convert to more obvious 

uses, such as agriculture. But the process had gone so far in the developed countries that the 

disappearance of wetlands was leading to undesirable consequences - to the loss of 

groundwater Protected Areas and the consequent need for irrigation, to flash floods, to 

shoreline destruction, to the accumulation of pollutants and to other subtle disturbances. Many 

useful plants and animalôs dependent on wetlands were disappearing with them. People 

interested in the conservation of waterfowl and fish were taking the lead in calling for a halt to 

wetland destruction in the developed countries. Losses were accelerating as extremely efficient 

machinery and techniques for draining wetlands were invented. The developing countries 

needed help to avoid making the same mistakes, to treat their resources wisely.  

 

International action was necessary for several reasons. Many wetlands lay athwart national 

boundaries or derived their water supplies from neighbouring countries. The circulation of 

water in the atmosphere was truly international. Fish hatched in the wetlands of one country 

might be caught as adults in those of another, or on the high seas. Water birds, migrating over 

thousands of kilometres twice a year, also ignored boundaries and needed the wetlands of many 

countries in which to rest, feed and breed. Finally, if the developing countries were to be helped 

to use their wetlands wisely, there must be international arrangements for the provision of 

technical and financial aid. 

 

On February 3rd 1971, in the little Iranian town of Ramsar, nestling between the Alborz 

mountains and the Caspian coast, the representatives of 18 nations put their signatures to the 

text of a remarkable treaty. The Ramsar Convention was the first of the modern instruments 

seeking to conserve natural resources on a global scale. It is still the only world-wide treaty 

which restrains the countries joining it from the unthinking, selfish exploitation of their 

sovereign natural patrimony. It is concerned with that most threatened group of habitats, the 

wetlands. These are shallow open waters - lakes, ponds, rivers and coastal fringes - and any 

land which is regularly or intermittently covered or saturated by water - marshes, bogs, 

swamps, flood plains and the like. 

 

The official name of the treaty, The Convention on Wetlands of International Importance 

especially as Waterfowl Habitat, reflects the original emphasis upon the conservation and wise 

use of wetlands primarily as habitat for waterbirds. Over the years, however, the Convention 

has broadened its scope of implementation to cover all aspects of wetland conservation and 

wise use. Wetlands are now recognized as ecosystems that are vital for biodiversity 

conservation, as well as for sustainable development, thus fulfilling the full scope of the 

Convention text. For this reason, the increasingly common use of the short form of the treatyôs 

title, the ñConvention on Wetlandsò, is entirely appropriate. (Changing the name of the treaty 

requires amending the treaty itself, a cumbersome process that for the time being the 

Contracting Parties are not considering.) 
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Source:   https://www.nature.com/articles/s41559-021-01392-5/figures/1   

 

 

II.    Definition of wetland 

Article 1 of the Ramsar Convention states that ñwetlands are areas of marsh, fen, peatland or 

water, whether natural or artificial, permanent or temporary, with water that is static or flowing, 

fresh, brackish or salt, including areas of marine water the depth of which at low tide does not 

exceed six metersò. Hence, as defined by the Convention, wetlands include a wide variety of 

inland habitats such as marshes, peatlands, floodplains, rivers and lakes, and coastal areas such 

as saltmarshes, mangroves, intertidal mudflats and seagrass beds, and also coral reefs and other 

marine areas no deeper than six meters at low tide, as well as human made wetlands such as 

dams, reservoirs, rice paddies and wastewater treatment ponds and lagoons. 

 

Five major wetland types are generally recognized: 

¶ marine (coastal wetlands including coastal lagoons, rocky shores, seagrass beds and coral 

reefs); 

¶ estuarine (including deltas, tidal marshes and mudflats, and mangrove swamps); 

¶ lacustrine (wetlands associated with lakes); 

¶ riverine (wetlands along rivers and streams); 

¶ palustrine (meaning ñmarshyò ï marshes, swamps and bogs). 

 

In addition, there are human-made wetlands such as fish and shrimp ponds, farm ponds, 

irrigated agricultural land including rice paddies, salt pans, dams, reservoirs, gravel pits, 

wastewater treatment ponds and canals. The Ramsar Convention has adopted a Ramsar 

Classification of Wetland Type which includes 42 types, grouped into three categories: Marine 

and Coastal Wetlands, Inland Wetlands, and Human-made Wetlands. 

 

 
Source :   https://twitter.com/RamsarConv/status/976771471296073729/photo/1   

https://www.nature.com/articles/s41559-021-01392-5/figures/1
https://twitter.com/RamsarConv/status/976771471296073729/photo/1
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III.  Ramsar convention for wetland 

The first obligation under the Convention is for a Party to designate at least one wetland at the 

time of accession for inclusion in the List of Wetlands of International Importance (the 

ñRamsar Listò) (Article 2.4) and to promote its conservation, and in addition to continue to 

ñdesignate suitable wetlands within its territoryò for the List (Article 2.1). Selection for the 

Ramsar List should be based on the wetlandôs significance in terms of ecology, botany, 

zoology, limnology, or hydrology. The Contracting Parties have developed nine specific 

criteria, at least one of which must be met, along with guidelines for identifying sites that 

qualify for inclusion in the Ramsar List. 

 

Under the Convention there is a general obligation for the Contracting Parties to include 

wetland conservation considerations in national planning (this might include, for example, 

land-use planning, water-resource management planning, or development planning). They 

have committed themselves to ñformulate and implement their planning so as to promote é as 

far as possible, the wise use of wetlands in their territoryò (Article 3.1 of the treaty). The 

Conference of the Contracting Parties has approved guidelines on how to achieve ñwise useò, 

which has been interpreted as being synonymous with ñsustainable useò (4.2). 

 

Contracting Parties have also undertaken to establish nature Protected Areas in wetlands, 

whether or not they are considered to be internationally important and included in the Ramsar 

List, and they also endeavor to promote training in the fields of wetland 

research and wetland management. 

 

For more clarification about the importance of wetlands, the following table we will present 

the nine criteria that Ramsar convention defined to declare a site on Ramsar List of wetlands 

of global importance:   

 
Group A . Sites containing representative, rare or unique wetland types 

Criterion 1:  

A wetland should be considered internationally important if it contains a representative, rare, 

or unique example of a  natural or near-natural wetland type found within the appropriate 

biogeographic region. 

Group B. Sites of international importance for conserving biological diversity 

B.1. Criteria based on species and ecological communities 

Criterion 2:  
A wetland should be considered internationally important if it supports vulnerable, 

endangered, or critically endangered species or threatened ecological communities. 

Criterion 3:  

A wetland should be considered internationally important if it supports populations of plant 

and/or animal species important 

for maintaining the biological diversity of a particular biogeographic region. 

Criterion 4:  

A wetland should be considered internationally important if it supports plant and/or animal 

species at a critical stage in their 

life cycles, or provides refuge during adverse conditions. 

B.2. Specific criteria based on waterbirds 

Criterion 5:  
A wetland should be considered internationally important if it regularly supports 20,000 or 

more waterbirds. 

Criterion 6:  
A wetland should be considered internationally important if it regularly supports 1% of the 

individuals in a population of one species or subspecies of waterbird. 

B.3. Specific criteria based on fish 

Criterion 7:  

A wetland should be considered internationally important if it supports a significant 

proportion of indigenous fish subspecies, species or families, life-history stages, species 

interactions and/or populations that are representative of wetland benefits and/or values and 

thereby contributes to global biological diversity. 
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Criterion 8:  

A wetland should be considered internationally important if it is an important source of food 

for fishes, spawning ground, nursery and/or migration path on which fish stocks, either within 

the wetland or elsewhere, depend. 

B.4. Specific criterion based on other taxa 

Criterion 9:  

A wetland should be considered internationally important if it regularly supports 1% of the 

individuals in a population of one species or subspecies of wetland-dependent non-avian 

animal species. 

 

Wetlands occur everywhere, from the tundra to the tropics. How much of the earthôs surface is 

presently composed of wetlands is not known exactly. The UNEP-World Conservation 

Monitoring Centre has suggested an estimate of about 570 million hectares (5.7 million km2); 

roughly 6% of the Earthôs land surface; Mitsch and Gosselink, in their standard textbook 

Wetlands, 5th ed. (2015), suggest 4 to 6% of the Earthôs land surface. 

 

The ability of wetlands to adapt to changing conditions will be crucial to human communities 

and wildlife everywhere as the full impact of climate change on our ecosystem lifelines is felt. 

Small wonder that there is a worldwide focus on wetlands and their services to us, not least in 

pursuit of the global Sustainable Development Goals (SDGs) agreed by the United Nations in 

September 2015. Wetlands have a critical role to play in all the SDGs, especially those 

concerning water, climate, marine resources and ecosystems. 

 

 
Source: map showing the current Ramsar sites around the world -   https://rsis.ramsar.org/#   

 

 

IV.  Importance of wetland 

Water security is a major and increasing concern in many parts of the world, including both 

availability and quality of water. Understanding the value of water and wetlands helps provide 

a firm foundation for protection and restoration of these resources, and thereby contributes to 

delivering more secure water supplies, while improving water allocation and management 

decisions. 

https://rsis.ramsar.org/
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Source :   https://www.aquarium.co.za/uploads/files/wetlands_southafrica.jpg   

 

 

https://www.aquarium.co.za/uploads/files/wetlands_southafrica.jpg
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The global and local water cycles are strongly dependent on wetlands. Land cover affects water 

retention and flows and hence the availability of surface and ground waters. Transpiration from 

plants affects rainfall patterns. Biodiversity plays a critical role in the nutrient cycle and carbon 

cycles (carbon stored, sequestered and released from biomass). A loss of biodiversity can 

compromise the functioning of these cycles, leading to major impacts on people, society and 

the economy. Without wetlands the water cycle, carbon cycle and nutrient cycles would be 

significantly altered. In turn, water cycles are of paramount importance to biodiversity and to 

the functioning of essentially all terrestrial and coastal ecosystems. 

 

Wetlands provide a range of services that benefit people, society and economy at large, which 

are known as ecosystem services. Many of these ecosystem services are related to water and 

wetlands via water provision, regulation, purification, and groundwater replenishment, and are 

crucial in addressing objectives of water security and water for food security. Other ecosystem 

services provided by wetlands play important roles in relation to nutrient cycling, climate 

change (climate mitigation and adaptation), food security (provision of crops and nurseries for 

fisheries), job security (maintenance of fisheries, soil quality for agriculture) and a range of 

cultural benefits, including knowledge (scientific and traditional), recreation and tourism, and 

formation of cultural values, including identity and spiritual values. 

 

While the value of wetlands for water supply can be considerable, an additional advantage of 

maintaining them is that wetlands also deliver multiple co-benefits of significant social and 

economic values, and hence can help address a wide range of needs and objectives. Wetlands 

act as carbon sinks, helping reduce climate change, and for this reason their degradation (e.g. 

draining peatlands) can lead to very significant greenhouse gas emissions. Wetlands also 

regulate sediment transport thereby contributing to land formation and coastal zone stability. 

Mangroves can have important fish nursery functions and provide an important source of 

protein, livelihoods, as well as materials and fuel. 

 

In addition to direct water services, wetlands can offer cost effective solutions for other global 

environmental challenges, such as climate change mitigation through peatlands protection and 

restoration and climate change adaptation through mangroves, which can help reduce damage 

from increasingly frequent storms. Peatlands cover 3% of the worldôs land surface, about 400 

million hectares (4 million km2), of which 50 million hectares are being drained and degraded, 

producing the equivalent of 6% of all global CO2 emissions. 

 

In addition, wetlands have special attributes as part of the cultural heritage of humanity ï they 

are related to religious and cosmological beliefs and spiritual values, constitute a source of 

aesthetic and artistic inspiration, yield invaluable archaeological evidence from the remote past, 

provide wildlife sanctuaries, and form the basis of important local social, economic, and 

cultural traditions. 

 

Policy and decision-makers frequently make development decisions based upon simple 

calculations of the monetary pros and cons of the proposals before them ï the importance of 

wetlands for the environment and for human societies has traditionally been underrated in these 

calculations because of the difficulty of assigning dollar values to the wetland ecosystemôs 

values and benefits, goods and services. Thus, more and more economists and other scientists 

are working in the growing field of the valuation of ecosystem services. This is a difficult task, 

but in order for decision-makers to have the correct information before them about the 

comparable monetary values of a healthy wetland, the economic losses of a lost or degraded 
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wetland, there is no choice but to progress in this direction. Some studies have indicated that 

ecosystems provide at least US$ 33 trillion worth of services annually, of which about US$ 4.9 

trillion are attributed to wetlands.  

 

 

V. Threats affecting wetland 

In a research study issued in 1997 by some scientists and economists, the financial values of 

the loss of ecosystem services during the period 1997 to 2011 in different ecosystems 

(including wetlands) were calculated with economic losses of $ 7.2 trillion as a result of the 

changes brought about by humans in swamps, islands and mangroves. annually. In addition, 

changes in flood plains caused losses of 2.7 trillion US dollars in ecosystem services annually, 

while degradation of coral reefs resulted in losses of 11.9 trillion US dollars annually. 

 

The United Nations Environment Program also reported in a study during 2014 that under the 

current scenarios for development, about 35% of the mangrove forest area in Southeast Asia 

will be lost by 2050, and this would lead to the loss of important ecosystem services, such as 

food, medicine, sewage purification and storm protection, especially in the countries of 

Indonesia and Malaysia. 

 

It is also now estimated that the global extent of wetlands decreased between 64-71% in the 

20th century, and wetland losses and degradation have continued throughout the world. Despite 

some positive news about the Ramsar sites, even these sites are in danger of degradation. For 

example, although the number of wetland species appears to be increasing on the list of Ramsar 

sites in general, the number of wetlands on the list of Ramsar sites is decreasing in the tropics. 

Although there are current initiatives to conserve wetlands in the world, it is clear that wetlands 

are still being lost or degraded, leading to negative impacts on biodiversity and other ecosystem 

services. 

 

Degradation of remaining wetlands around the world can lead to the loss of biodiversity and 

associated changes in environmental functions and flows of ecosystem services, directly 

affecting health, livelihoods, the well-being of communities, and economic prosperity. For 

example, the saturation of wetland areas (freshwater - coastal waters) with nutrients can lead 

to algae controlling the aquatic ecosystem, which in turn leads to a decrease in the abundance 

of fish as food, increased health risks and reduced opportunities for recreation and tourism. It 

also includes pressures on wetlands: their conversion to agricultural, industrial, commercial, or 

urban areas, or their exposure to pressures as a result of the spread of alien and invasive species, 

pollution, overexploitation of fisheries, excessive use of water for the purpose of agriculture, 

or their exposure to the effects of climate change (such as high temperatures). 
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Source :   http://offyourmap.org/2020/02/20/wetland-biodiversity-is-in-crisis-infographic/   

 

 

VI.  Success stories for conservation of wetlands 

The Ramsar Agreement has often played an effective role in stopping or preventing negative 

threats that affect wetlands, for example: 

¶ The Japanese government has abandoned plans to build a dumping site in Fujima (the 

last major remaining wetland mud system) near Nagoya, Japan, and declared it an 

important Ramsar wetland site on the global "Ramsar Sites" list of wetlands. 

 

¶ The abandonment of plans by the Government of England to build a new major airport 

on one of the Ramsar sites (Cliff Marshes site), which is part of the Thames estuary in 

England, and to maintain it as a natural alternative that provides environmental services 

to a large spectrum of the population. 

 

¶ Plans to build a huge tourist resort next to the Ramsar site on the Caribbean island of 

Bonaire in the Netherlands Antilles have been canceled, after the Royal Netherlands 

Court found that guidelines on buffer zones and environmental impact assessments 

related to the Ramsar Agreement. 

 

 

VII.  Wetland in Egypt 

There are several large wetland areas in Egypt, the most important of which are: Nile River, 

Lake Nasser, Northern Lakes, Bitter Lakes, Wadi Natrun, Lake Qarun, Wadi Rayan in addition 

to many smaller wetlands scattered across the Nile delta and valley, and in the oases that lie in 

the Western desert, where oases represent the only source of water in the Western Desert, where 

the main areas of them are: Moghra, Siwa, Wadi El-Rayan, Bahriya, Farafra, Dakhla, Kharga, 

http://offyourmap.org/2020/02/20/wetland-biodiversity-is-in-crisis-infographic/































































































































































































































































