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CHAPTER ONE
INTRODUCTION
1. Introduction
Anything in the environment, which can be used to achieve our objective is natural resources. Natural resources are resources that exist without actions of humankind.  Nature provides us the basic needs like food, shelter, clothes, etc. for our survival. We use air, water, soil, minerals, coal, petroleum, animals, plants etc. in our daily life. But do you ever think, how long these precious materials of the nature will be available for our use. The growing population, rapid industrialization and urbanization have created heavy demand on all these resources. 
Conservation of natural resources is the wise use of the earth’s resources by humanity. 
The period since the emergence of humans has displayed an ongoing biodiversity reduction and an accompanying loss of genetic diversity. As the human population is continuously growing, the consumption and demand for natural resources is also increasing. With the increasing industrialization and urbanization of the modern human society, resource use has been rising both in quantity and diversity. To satisfy the vested interest for luxurious life, humans have irresponsibly exploited nature. But do you ever think how long these precious materials of nature will be available for use?
We should work to conserve the natural resources and maintain the ecological balance. Conservation is the proper management of a natural resource to prevent its exploitation, destruction or degradation. It is the sum totals of activities, which can derive benefits from natural resources but at the same time, prevent excessive use leading to destruction or degradation. It involves the proper management of biological and physical resources for the benefit of life including humankind of the biosphere, so that it may yield sustainable benefit to the present generation while maintaining its potential to meet the needs and aspirations of the future generation.
It is one of the most significant applications of ecology. Avoid unplanned ecological as well as human laws. Thus, conservation processes remain chiefly concerned with the preservation, proper management and sustainable use of the natural resources of the earth and their protection from the destructive influences, misuse, fire and decay. Besides the act of maintaining and sustainable use of resources, conservation involves the restoration of degraded habitats and ecosystems. 
According to Odum (1971), conservation has the following basic aims:
· To ensure the preservation of a quality environment that considers esthetic and recreational as well as product needs
· To ensure the continuous yield of useful plants, animals and materials by establishing a balanced cycle of harvest and renewal
Conservation of living entities has the following three objectives:

· To maintain essential ecological process of life support system

· To preserve biological diversity

·  To ensure that any utilization of species and ecosystem products is sustainable

On the other hand, resource management refers to the human effort to plan and implement a set of conservation approaches. Biodiversity conservation is not just a matter of reservation of natural habitats. Conservation encompasses a range of protection and management options that could be used to achieve conservation goals. Numerous examples exist where conservation planning involves decision making between these alternative options: When defining reserves, each reserve area can be assigned to one of several protection levels, such as strict nature reserve, national park or protected landscape (IUCN 1994). 
Biodiversity management seeks to maintain biodiversity for its associated material, social, cultural, spiritual and ecosystem services. 
It includes the full range of management activities:
· The preservation of species
· Their genetic trait

· The array of habitats and landscapes
· The restoration of ecosystems 

· The harvesting of plant, animal and microbial resource for human need

· The generation and distribution of benefits
If we go on exploiting nature, there will be no more resources available in future. There is an urgent need to conserve nature. If natural resources are not properly used and well managed, a serious scarcity will result. Therefore, we need to conserve the natural resources. Conservation is the sum total of activities, which can derive benefits from natural resources but at the same time prevent excessive use leading to destruction or degradation. 
CHAPTER TWO
TYPES OF NATURAL RESOURCES
2. Types of Natural Resources
In consumer concept, a resource is a substance or an object that is required by an organism for normal maintenance, growth, and reproduction. In economics, the term resources take on a broader meaning than the consumer concept. In that usage, resources may include things, such as water, that fit our notion of resources, and other things, such as coal and oil, that do not. The earth has plenty of resources that people use to meet their needs.
Natural resources are materials and components (something that can be used) that can be found within the environment. Every man-made product is composed of natural resources (at its fundamental level). A natural resource may exist as a separate entity such as fresh water, and air, as well as a living organism such as a fish, or it may exist in an alternate form which must be processed to obtain the resource such as metal ores, oil, and most forms of energy.

Human being uses these resources directly or indirectly for survival and welfare.  A natural resource’s value rests in the amount of the material available and the demand for it. The latter is determined by its usefulness to production. Some Natural resources can be found everywhere such as sunlight and air, when this is so the resources are known as ubiquitous resource. However, most resources are not ubiquitous, they only occur in small sporadic areas, these resources are referred to as localized resources. Resources can be classified on the basis of their origin as biotic and abiotic. Biotic resources are derived from living organisms. Abiotic resources are derived from the non-living world (e.g., land, water, and air). Mineral and power resources are also abiotic resources some of which are derived from nature.
We may classify resources as one of two major types according to how they are affected by their consumers.
2.1 Renewable Resources

Renewable resources are generally living resources which can restock (renew) themselves if they are not over-harvested but used sustainably. Once renewable resources are consumed at a rate that exceeds their natural rate of replacement, the standing stock will diminish and eventually run out. 
In Ethiopia where the livelihood of 83% of the population resides in the rural area and dependent on natural resources particularly renewable natural resources, the pressure on these resources are high. 
The rate of sustainable use of a renewable resource is determined by the replacement rate and amount of standing stock of that particular resource. Non-living renewable natural resources include soil and water. 
Some of the exhaustible resources are naturally regenerated after consumption and are known as renewable resources. The living things (both animals and plants) reproduce and can thus, replace the dying or killed individuals. However, if the consumption of these resources exceeds the rate of regeneration, they may also get totally exhausted. Births in a population of prey continually supply food items for predators. This interaction between the predator and the prey would continue smoothly, as long as the predation intensity is controlled and the number of kills never exceeds the annual prey production.
2.2 Non-Renewable Resources 
There are some resources, which are available in limited quantities and are going to be exhausted as a result of continues use. These are called exhaustible resources. A non-renewable resource is a natural resource that exists in a fixed amount that cannot be re-made, re-grown or regenerated as fast as it is consumed and used up. Once gone, have very little chance for recovery or synthesis.
Some non-renewable resources can be renewable but take an extremely long time to renew. Fossil fuels, for example, take millions of years to form and so are not practically considered ‘renewable’, never renewed in the life span of many generations. The same is true for mineral deposits; they are formed slowly over millions of years.
Natural resources are natural capital converted to commodity inputs to infrastructural capital processes soil, timber, oil, minerals, and other goods taken more or less from the Earth. Both extraction of the basic resource and refining it into a purer, directly usable form, (e.g., metals, refined oils) are generally considered natural-resource activities, even though the latter may not necessarily occur near the former.
A nation’s natural resources often determine its wealth and status in the world economic system, by determining its political influence in. Developed nations are those which are less dependent on natural resources for wealth, due to their greater reliance on infrastructural capital for production. 
In recent years, the depletion of natural capital and attempts to move to sustainable development has been a major focus of development agencies. This is of particular concern in rainforest regions, which hold most of the Earth’s natural biodiversity, irreplaceable genetic natural capital. 
CHAPTER THREE 
BIODIVERSITY

3. Biodiversity
Biodiversity is the shortened form of two words "biological" and "diversity." It refers to all the variety of life that can be found on Earth. Biodiversity is the variability among living organisms from all sources, including terrestrial, marine, and other aquatic ecosystems and the ecological complexes of which they are part; this includes diversity within species, between species, and of ecosystems. Wetlands are among the most ecosystem with high level of biodiversity.
Many people have benefited over the last century from the conversion of natural ecosys​tems to human-dominated ecosystems and the exploitation of biodiversity. At the same time, however, these losses in biodiversity and changes in ecosystem services have caused some people to experience declining well-being, with poverty. Human actions are fundamentally, and to a significant extent irreversibly, changing the diversity of life on Earth, and most of these changes represent a loss of biodi​versity.
3.1 What is Biodiversity?
Biodiversity refers to the variety and variability among living organisms and the ecosystem complexes in which they occur. It includes diversity of forms right from the molecular unit to the individual organism and then on to the population, community, ecosystem, landscape and biospheric levels. In the simplest sense, biodiversity may be defined as the sum total of species richness, which means the number of species of plants, animals and micro-organisms occurring in a given habitat. All organisms in the ecosystem depend, directly and indirectly, on one another for existence. 
When we observe our surrounding, we find different types of plants, ranging from small green grasses to large trees, large variety of animals, from tiny insects to human beings and many other big animals. Besides these there are micro-organisms in the soil, air and water that we can’t see through our naked eyes. Biodiversity is the variety of living things on earth or in a specific area. Biodiversity is the variety of the world’s organisms, including their genetic diversity and the assemblages they form. It is commonly used to describe the number, variety and variability of living organisms. Biodiversity generally refers to the variety and variability of life on earth. A region that has a wide variety of species in robust populations is said to possess biodiversity.
3.2 The Scope of Biodiversity
According to the United Nations Environment Program, biodiversity typically measures variation at the genetic, species, and ecosystem level.
Genetic Diversity:

It is the diversity of basic units of hereditary information which are passed down the generations, found within a species (different varieties of the same species).

Genetic diversity is the total number of genetic characteristics in the genetic makeup of a species. It is distinguished from genetic variability, which describes the tendency of genetic characteristics to vary. Genetic diversity serves as a way for populations to adapt to changing environments. 

It represents the presence of genetic differences between animals within species, both between and within populations. This diversity is expressed through terms like subspecies, breeds, races, varieties, and forms. The number of alleles that are present in a population is a measure of genetic diversity.  Each individual species possesses genes which are the source of its own unique features.
It is the diversity of the sets of genes carried by different organisms. It represents the heritable variation within and between populations of organisms. The genes that occur in each individual in a population, among individuals of different populations of the same species, those present in closely related species together constitute genetic diversity in the community or ecosystem. 
It is the amount of genetic information (variation) carried within a population of organisms. New genetic variation arises in individuals by gene and chromosome mutation, and in organisms with sexual reproduction can be spread through the population by recombination. It allows a species the opportunity to evolve under the changing environment and selection pressure. Evolution is constantly occurring in response to the constantly changing climatic and habitat conditions. If genetic variation among individuals in a population is low, the population is vulnerable to collapse or extinction. 
Species Diversity

It is the population diversity of organisms that interbreed, or are reproductively isolated from other such populations. 

Species richness (the number of species in a given area) represents a single but important metric that is valuable as the common currency of the diversity of life, but it must be integrated with other metrics to fully capture biodiversity. 
Species diversity is the most commonly discussed type of diversity found in different countries or ecosystems. It is the variety of species in a region. The more different a species is from any other species, then the greater its contribution to the overall measure of global biological diversity. The ecological importance of a species can have a direct effect on community structure, and thus an overall biological diversity.
Ecosystem Diversity
Ecosystem diversity deals with the variations in ecosystems within a geographical location and its overall impact on human existence and the environment. Ecosystem diversity is a type of biodiversity. It is the variation in the ecosystems found in a region or the variation in ecosystems over the whole planet. 

Some species may be commonly found in a wide variety of ecosystems, others are highly specialized and restricted to a particular ecosystem. Another way to analyses distribution is to assess whether a species belongs to a particular area or ecosystem or whether it is indigenous or exotic.

Terrestrial biodiversity tends to be greater near the equator, which seems to be the result of the warm climate and high primary productivity. Marine biodiversity tends to be highest along coasts in the Western Pacific, where sea surface temperature is highest, and in the mid-latitudinal band in all oceans. There are latitudinal gradients in species diversity. Biodiversity generally tends to cluster in hotspots, and has been increasing through time, but will be likely to slow in the future.
Ecosystem diversity refers to geographically defined areas with sets of interacting populations of plants, animals, and microbes. Each ecosystem has its own set of organisms and interactions, which are often defined by humans in terms of the most distinctive organisms and processes; Ex. a hardwood forest ecosystem, a temperate lake ecosystem, a Pacific coast rainforest. Implicit in the recognition of ecosystem diversity is that natural systems are more complex and species-rich than human dominated systems and that by protecting natural ecosystems we are protecting many organisms and processes about which we know little. A forest, with its myriad species of trees, birds, mammals, insects, and other organisms is more diverse than a neighboring agricultural field with its single dominant plant species and near lack of wildlife.
Ecosystem diversity is often evaluated through measures of the diversity of the component species. This may involve assessment of the relative abundance of different species as well as the consideration of the types of species. Thus, heterogeneity is a major criterion for the assessment of the quality of the habitat and ecosystems. An area with diverse habitats will be richer in biodiversity than an area with less different types. A number of abiotic factors are important elements in the occurrence of heterogeneous ecosystems.
Cultural Diversity

Like genetic or species diversity, some attributes of human culture (nomadism, shifting cultivation) represents solution to the problems of survival in particular environment. Cultural diversity helps people adapt to changing conditions. It is manifested in language, religious beliefs, land management practices, crop selection, diet, etc…
Some 200 million indigenous peoples live in and have special claims to territories that, in many cases harbor exceptionally high levels of biodiversity. Their claim rests on their long occupation of a particular place: their cultural, spiritual and economic ties to the area, and their ability in most cases to manage it sustainably. At the same time the cultural diversity inherent in the world’s indigenous groups is imperiled by the encroachment of dominant societies and economies. 
Preserving indigenous territorial rites thus protects biodiversity and the local culture, including knowledge and resource management skills with potentially wide applications, as well as spiritual ties to the environment that could provide direction for the development of biodiversity in the wider society.
In our country; there are traditional practices, religious beliefs and customs which have key role in biodiversity conservation. These traditional practice and beliefs have been significantly contributing in maintaining biodiversity and protecting resource degradation. We need to preserve, respect and integrate the indigenous knowledge of the local people in conservation activities.
3.3 Human Impact on Biodiversity
All organisms modify their environment, but perhaps no other organism has affected Earth’s environment as much as the human species. Human activities often alter and degrade the natural world.
The period since the emergence of humans has displayed an ongoing biodiversity reduction and an accompanying loss of genetic diversity. As the human population has grown and the power of our technology has expanded, the nature and scope of our modification of Earth’s environment have changed dramatically. With the development of modern technologies and better living conditions, human population grew faster than the resources, thus putting pressure on nature and natural resources. The level of such pressure was high in areas where human population was denser. This was more significant in the tropical areas when compared to other parts of the world.
Biodiversity benefits people through more than just its contribution to material welfare and livelihoods. Biodiversity contributes to security, resiliency, social relations, health, and freedom of choices and actions. People have benefited over the last century from the conversion of natural ecosystems to human-dominated ecosystems and from the exploitation of biodiversity. At the same time, however, these gains have been achieved at growing costs in the form of losses in biodiversity, degradation of many ecosystem services, and the exacerba​tion of poverty for other groups of people. 
There is no doubt that human civilization has had a negative impact on biodiversity, particularly since the industrial revolution. Overhunting, overfishing and over-harvesting contribute greatly to the loss of biodiversity, killing off numerous species over the past several hundred years. Poaching and other forms of hunting for profit increase the risk of extinction. The destruction of habitats through agriculture and urban sprawl, the use of pesticides and herbicides, and the release of other toxic compounds into the environment have all taken their roll on the loss of biodiversity. The most important direct drivers of biodiversity loss and ecosystem service changes are habitat change (such as land use changes, physical modification of rivers or water withdrawal from rivers, loss of coral reefs, and damage to sea floors due to trawling), climate change, invasive alien species, overexploitation, and pollution.
Species diversity has been affected by human colonization, and the shift in the mid-to-late 1800s from a forested landscape to one dominated by agriculture While the number of species may not be that different from the natural condition, there is no question that the relative abundance of species changed dramatically as more of the landscape came under the control of humans. It is just as certain that we are disrupting very important natural food webs at the primary and secondary levels by favoring one species over another. 

Since 1960 there has been a fundamental shift in the pattern of intra-species diversity in farmers’ fields and farming systems as a result of the “Green Revolution.” Intensifi​cation of agricultural systems, coupled with specialization by plant breeders and the harmonizing effects of globalization, has led to a substantial reduction in the genetic diversity of domesti​cated plants and animals in agricultural systems. Such declines in genetic diversity lower the resilience and adaptability of domesti​cated species. Some of these on-farm losses of crop genetic diver​sity have been partially offset by the maintenance of genetic diversity in seed banks. In addition to cultivated systems, the extinction of species and loss of unique populations (including commercially important marine fishes) that has taken place has resulted in the loss of unique genetic diversity contained in those species and populations. This loss reduces overall fitness and adaptive potential, and it limits the prospects for recovery of species whose populations are reduced to low levels.
Human actions are fundamentally, and to a significant extent irreversibly, changing the diversity of life on Earth, and most of these changes represent a loss of biodi​versity. Changes in important components of biological diversity were more rapid in the past 50 years than at any time in human history. Projections and scenarios indicate that these rates will continue, or accelerate, in the future. The World Conservation Union (IUCN; Gland, Switzerland) now includes more than 16,000 entries in its Red List of Threatened Species: 5,624 vertebrates, 2,101 invertebrates and 8,390 plants (IUCN, 2006). The number of documented extinctions since 1500 AD is now 784 species and the IUCN estimates that extinction rates are now 50 to 500 times higher than previous rates. 
The increasing proportion of the landscape used by humans has led to important decreases of the surfaces occupied by natural areas. Conversion of the land for agricultural purposes as well as urbanization has turned large continuous unbroken patches of wild habitat into numerous small patches, isolated from each other among a matrix of inhospitable land-uses. In these modern landscapes, habitat fragmentation, disabling gene transfer between populations as well as stopping their spread to new habitats, appears as a major threat to the survival of numerous plant and animal species. 
3.4 Maintaining Biodiversity
One of the most effective ways to maintain biodiversity is to protect areas that are biodiverse. Maintaining biodiversity is healthy for our planet. If we keep killing things off, we might never get a chance to find out. A lot of times when we think of conservation, we think of the "pretty" animals, whales, dolphins, pandas for example. We need to remember that we cannot be so bold as to decide that this animal, or that plant is not worthy of saving simply because we do not like it or think it is of value. We are all closely interlinked in the web of life on this planet. Extinction of species affects this web somewhere. We need all the animals and plants on this planet to maintain a healthy world.
There are a lot of plants and insects that we haven't even classified, but there could be a plant out there that might be a key in a cure for heart disease, or cancer. We do not know yet.  There are so many reasons for maintaining biodiversity.   
The maintenance of biological diversity at all levels is fundamentally the maintenance of viable populations of species or identifiable populations. It only appears feasible by maintaining organisms in their wild state and within their existing range. Tis are generally preferable to other courses of action because it allows for continuing adaptation of wild populations by natural evolutionary processes and, in principle, for current utilization practices to continue. 

We can participate in biodiversity conservation by increasing our knowledge of environmental issues, increasing our awareness of the impacts of biodiversity loss, and increasing support for government policies and actions that conserve our valuable ecosystems. We can become educators and role models as stewards of the environment by aiding in the recovery of species at risk and preventing other species from becoming at risk.
3.5 Biodiversity Patterns and Species Distribution Modeling


Ecosystems are composed of a variety of animals, plants and other organisms, each of which performs a specialized role within the ecosystem. Variations in slope, aspect, elevation, latitude, distance to the ocean, local and regional topography, geology and soil conditions create the environmental framework for ecological diversity. Therefore, the variety of life is distributed heterogeneously across the Earth. Some areas teem with biological variation (for example, some moist tropical forests and coral reefs), others are virtually devoid of life (for example, some deserts and Polar Regions), and most fall somewhere in between.
High proportions of terrestrial and freshwater species occur in the tropics. Moving from high to low latitudes the average species richness within a sampling area of a given size increases, as has been documented for a wide spectrum of taxonomic groups (including groups as different as protests, trees, ants, woodpeckers and primates) for data across a range of spatial resolutions. Such gradients in species richness may be steep (for a given area, tropical assemblages are often several times more specious than temperate ones), and have been a persistent feature of the history of biodiversity. In the marine environment, open-ocean pelagic and deep-sea taxa also show broad latitudinal gradients in species richness.
The second attempt to explain latitudinal gradients in species richness based on the physical structure of the Earth concerns the role of area. The tropics have a larger climatically similar total surface area than any other Eco climatic zone. This is because: the surface area of latitudinal bands decreases towards the poles; low productivity/energy availability at high latitudes reduces the species richness they would gain as a result of area alone. Solar energy must pass through a greater amount of atmosphere at higher latitudes, such that less total energy reaches a given area on the surface of the earth at higher latitudes. One consequence of this that is known to everybody is that higher latitudes generally remain cooler than lower latitudes. Greater energy availability is assumed to enable a greater biomass to be supported in an area. In turn, this enables more individual organisms to coexist, and thus more species at abundances that enable them to maintain viable populations. The result is an increase in species richness with energy availability. 

Those regions in the tropics which are identified as centre for biodiversity are known as Mega- biodiversity regions
Recently, many efforts have focused on creation of models able to predict species’ distributions from partial data. These distributional models use known distribution records of a species, as well as environmental and spatial explanatory variables, to build statistical functions for interpolating species’ distributions across the environmental spectrum. Models may also extrapolate species’ distributions to sets of environmental conditions outside those used to build the models. The reliability of these predictions depends on many factors, but the three main ones are (1) quality of data used for model calibration, (2) predictive power of the explanatory variables, and (3) the modelling technique chosen to produce predictions from such variables.
3.6 Values and Services of Biodiversity 
Ecosystem services are the benefits that people obtain from ecosystems. According to the classification used in this study the services can be categorized as provisioning services, regulating services, cultural services and supporting services. 
The earth’s living organisms contribute to human welfare in a variety of ways. First, humans derive from them goods and products essential to life, including food, medicine, and industrial products, genetic resources for crop breeding, and natural pest control services. Such benefits can be viewed as the market values of biodiversity because they are readily tied to our economy in the marketplace. 
Second, biodiversity has nonmarket values that can be expressed in terms such as knowledge, aesthetic, existence and other values. These non-market values of biodiversity are difficult to quantify, but are, for many, sufficient justification for preserving biodiversity independent of market values.
A third category is ecosystem services and maintenance of ecosystem. The organisms that live, grow, reproduce, and interact within ecosystems help to mediate local and regional flows of energy and materials. These biologically mediated energy and materials flows contribute to many ecological or life support services that benefit human welfare such as greenhouse gas regulation, water treatment, erosion control, soil quality control, and plant growth. Ecosystem services can also include cultural benefits, such as religious, aesthetic, recreational, or inspirational values that humans derive from ecosystems.
Biodiversity is essential for maintenance of ecosystem. It maintains gaseous composition of atmosphere, controls climate, helps in natural pest control, pollination of plants by insects and birds, soil formation and conservation, water purification and conservation, geo-chemical cycles etc. Ecosystems provide ecological services such as the conversion of solar energy into carbohydrates and protein, oxygen production, water purification and climate moderation. They produce the soil in which we grow our crops and remove greenhouse gases from our air. 
3.6.1 Economic and Resource Values of Biodiversity
It is evident that biological diversity is necessary to provide the material basis of human life: at one level to maintain the biosphere as a functioning system and at another, to provide the basic material for agriculture and other needs.

Food: human existence (and that of most other organisms) is heavily dependent on primary producers, mainly plants. Five thousand plant species have been used as food by humans, but less than twenty now feed the world’s population and just three or four carbohydrate crops are staples for a vast majority. One of the important benefits of conservation of biodiversity is the wild plant gene pool which is available to augment the narrow genetic base of these established food crops, providing disease resistance, improved productivity and different environmental tolerance.
Pharmaceutical: people have long used biological resources for medicinal purposes. Extracts from different species of plants are used to cure from diseases. Many of the drugs presently used are derived from plants; many medicines, in particular antibiotics, are derived from microorganisms.
Wood product: wood is a basic commodity used worldwide, and is still largely harvested from the wild. It is a primary source of fuel, is used in construction, and forms the basis for paper production.
3.6.2 Ecosystem Services of Biodiversity 
Biodiversity plays an important role in ecosystem functions that provide supporting, provisioning, regulating, and cultural services. It includes: water purification, natural hazard protec​tion, regulation of air quality, regulation of regional and local climate, regulation of erosion, and many cultural services (the spiritual, aesthetic, recreational, and other benefits of ecosys​tems).

A. Supporting Services: Biodiversity affects key ecosystem processes in terrestrial eco​systems such as biomass production, nutrient and water cycling, and soil formation and retention all of which govern and ensure supporting services. The relationship between biodiversity and supporting ecosystem services depends on composition, relative abundance, functional diversity, and, to a lesser extent, taxonomic diversity. If multiple dimensions of biodiversity are driven to very low levels, especially trophic or functional diversity within an ecosystem, both the level and sta​bility of supportive services may decrease
B. Regulating Services 
Invasion Resistance: The preservation of the number, types, and relative abun​dance of resident species can enhance invasion resistance in a wide range of natural and semi-natural ecosystems. Although areas of high species richness (such as biodiver​sity hot spots) are more susceptible to invasion than species-poor areas, within a given habitat the preservation of its natural species pool appears to increase its resistance to invasions by non-native species. This is also supported by evidence from several marine ecosystems, where decreases in the richness of native taxa were correlated with increased survival and percent cover of invading species.
Pollination: Pollination is essential for the provision of plant-derived eco​system services, yet there have been worldwide declines in pol​linator diversity. Many fruits and vegetables require pollinators; thus, pollination services are critical to the production of a considerable portion of the vitamins and miner​als in the human diet. Although there is no assessment at the continental level, documented declines in more-restricted geo​graphical areas include mammals (lemurs and bats, for example) and birds (hummingbirds and sunbirds, for instance), bumblebees in Britain and Germany, honeybees in the United States and some European countries, and butterflies in Europe. The causes of these declines are multiple, but habitat destruction and the use of pesticide are especially important.
Climate Regulation: Biodiversity influences climate at local, regional, and global scales, thus changes in land use and land cover that affect biodi​versity can affect climate. The important components of biodi​versity include plant functional diversity and the type and distribution of habitats across landscapes. These influence the capacity of terrestrial ecosystems to sequester carbon, albedo (proportion of incoming radiation from the Sun that is reflected by the land surface back to space), evapotranspiration, tempera​ture, and fire regime, all of which influence climate, especially at the landscape, ecosystem, or biome levels. For example, forests have higher evapotranspiration than other ecosystems, such as grasslands, because of their deeper roots and greater leaf area. Thus, forests have a net moistening effect on the atmosphere and become a moisture source for downwind ecosystems. In the Amazon, for example, 60% of precipitation comes from water transpired by upwind ecosystems.
Pest, Disease, and Pollution Control: The maintenance of natural pest control services, which benefits food security, rural household incomes, and national incomes of many countries, is strongly dependent on biodiver​sity. Yields of desired products from agroecosystems may be reduced by attacks of animal herbivores and microbial patho​gens, above and below ground, and by competition with weeds. Increasing associated biodiversity with low-diversity agro-ecosys​tems, however, can enhance biological control and reduce the dependency and costs associated with biocides. Moreover, high-biodiversity agriculture has cultural and aesthetic value and can reduce many of the externalized costs of irrigation, fertilizer, pesticide, and herbicide inputs associated with monoculture agriculture.
Some marine organisms provide the ecosystem service of filtering water, detoxifying and reducing effects of eutrophication. Ecosystems and ecological processes play important role in the breakdown and absorption of many pollutants created by humans and their activities. These include waste such as sewage, garbage and oil spills. Components of the ecosystem from bacteria to higher life forms are involved in these breakdown and assimilative process. Some ecosystems, especially wetlands, have qualities that are particularly well suited to breaking down and absorbing pollutants. 
CHAPTER FOUR
THREATS TO BIODIVERSITY
4. Threats to Biodiversity
Biodiversity ensures natural sustainability for all life on the planet. However, it is under serious threat as a result of human activities. The loss of ecosystem services is often directly or indirectly connected with the loss of biodiversity (ecosystems, species and genetic variation). Biodiversity is so important for our survival; however, we are destroying it knowingly or unknowingly. 
Although biodiversity and ecosys​tem services experience change due to natural causes, current change is dominated by anthropogenic indirect drivers. Poverty and starvation, and several other ills facing humans, are often the result of the destruction of biodiversity. In particular, growing consumption of ecosystem services (as well as the growing use of fossil fuels), which results from growing pop​ulations and growing per capita consumption, leads to increased pressure on ecosystems and biodiversity. Globally, biodiversity crisis is increasing in alarming rate. The wide-ranging decline in biodiversity results largely from habitat modifications and destruction, increased rates of invasions by deliberately or accidentally introduced non-native species, over-exploitation and other human-caused impacts. 
4.1 Human related activities that are threatening the Global Biodiversity 
The impact of local communities on the environment in Africa in the 17th and 18th centuries was negligible as human populations were low and natural resources abundant. For example, vast populations of large wildlife roamed the plains of Africa while tropical forests were densely populated with diverse biological species. Today, this condition no longer holds as the human population has vastly increased and biodiversity is affected. 

· Destruction of habitat by cutting down trees, filling up the wetland, ploughing of grassland or burning a forest.

· Population explosion has increased demand for food and shelter. It has led to culture of single crop that will result in disappearance of some other crops.

· Industrialization and urbanization has changed and destroyed the natural habitat of plants and animals.

· Pollution of soil, air and water changes the habitat quality and may reduce or eliminate sensitive species.

· Mining activities add to the pollution of air and water and threaten the survival of the animals in the nearby areas.

· Construction of dams, roads and railways destroys huge patches of forests; grassland etc. thus, disturbs the biodiversity.

· Indiscriminate killing of animals for different purposes has resulted in their reduction.

· Introduction of exotic/foreign species in an area threaten the survival of existing natural biodiversity; e.g., water hyacinth clogs rivers and lakes and threatens the life of many aquatic species in our country.

There is great linkage between food and energy requirement of organisms with biodiversity loss (Fig 1).
4.1.1 Habitat degradation and loss 
The quality and quantity of a particular type of habitat determines the number and variety of its inhabitants. Habitat alteration and destruction appears to be the most common direct reason behind the loss of biodiversity and related ecosystem services.

Unfortunately, in altering or creating habitat for human uses, people often cause the loss or damage of habitat needed by wildlife. This loss and degradation of habitat has resulted in widespread declines and extinctions of many species. The most important direct drivers of biodiversity loss and change in ecosystem services are habitat change such as land use change, physical modification of rivers or water withdrawal from rivers, loss of coral reefs, and damage to sea floors due to trawling climate change, invasive alien species, overexploita​tion of species, and pollution. 
Transformation of land for farming requires deforestation, conversion of grasslands, and drainage of wetlands. Natural habitats were destroyed for agricultural activities, for collection of timber and for maintaining domestic livestock. During agricultural development, large extent of natural habitats was put under slash and burn practice; wetlands were drained, and land use patterns were changed. Introduced species occupied the place of natural fauna and flora, contributing to large-scale manipulation and modification of natural habitats of various types. Naturally, when the extent of habitat is depleted, the wild animals will find it difficult to forage in the reduced extents of their natural areas.
The increasing proportion of the landscape used by humans is leading to an important decrease in the surfaces available for natural habitats. Habitat loss has been shown to reduce trophic chain length, to alter species interactions, and to reduce the number of specialist, large-bodied species. Habitat loss also negatively affects breeding success dispersal success, predation rate, and aspects of animal behavior that affect foraging success rate. The reproductive success of forest nesting bird species is positively correlated with percentage of forest cover, percentage of forest interior, and average patch size in a landscape.
Unfortunately, increased demands for food production are further accelerating the rate of conversion of lands with moderate agricultural value to farmland. Wetlands have been drained; this poses a serious threat to biodiversity since these habitats are exceptionally rich in species. Poor agricultural practices also degrade soil quality and promote the loss of topsoil. Furthermore, agriculture has resulted in local reductions and extirpations of fauna associated with agricultural lands (e.g. grassland and scrubland birds, wild pollinating insects). 
The primary cause of land degradation in the pastoralist regions is overgrazing of livestock, which in turn leads to soil erosion and siltation of water sources. Degraded land also allows invasive species to colonize or increase their presence in an area, further degrading its productive capacity. To address this threat in the pastoralist areas, the principal remedy involves reducing the immediate pressure of grazing to allow for recovery and growth of grasses. 
Habitat Loss and Degradation is the most pervasive threat to birds, mammals and amphibians, affecting 86% of all threatened birds, 86% of the threatened mammals assessed and 88% of the threatened amphibians.
4.1.2 Habitat Fragmentation

Conversion of land for agricultural and urban development has turned large continuous unbroken patches of wild habitat into numerous small patches, isolated from each other among a matrix. This phenomenon called habitat fragmentation, has been recognized as a major threat to biological diversity and is considered to be the primary cause of the present species extinction crisis. Habitat fragmentation is the loss and subdivision of a habitat and the corresponding increase in other habitats in the landscape.
Habitat fragmentation not only affects species, but also affects the processes that drive biodiversity, which causes large populations to be broken into smaller populations which may be isolated from one another. These sub-populations may be too small to be viable or, if local extinction of species occurs, fragmentation cuts off the potential for repopulation since there are no intact populations nearby. 
The term habitat fragmentation includes five discrete phenomena:

· Reduction in the total area of the habitat

· Decrease of the interior : edge ratio

· Isolation of one habitat fragment from other areas of habitat

· Breaking up of one patch of habitat into several smaller patches and hence average size of each patch of habitat decreases
First, fragmentation leads to the breaking of large patches into numerous smaller, resulting in a net habitat loss. This results in a decrease in the amount of resources and shelter areas available to wild species and therefore leads to a general reduction in the number of individuals that can be hosted.
Second, by opening core areas, fragmentation of continuous habitat patches, leads to a dramatic increase in edges. Edges present distinct micro-climatic conditions from the core and therefore might become less suitable for species. These edges also lead to higher predation rates by favoring generalist predator influx, which in turn greatly impacts the population of resident species. Also, fragmentation results in an “edge” effect, in which predators, parasites, and adverse weather conditions are more likely to penetrate a patch of habitat. Remaining patches of habitat not only support less wildlife, but they result in isolated populations. This isolation makes populations vulnerable to a lack of genetic diversity, as individuals are less likely to move from patch to patch. 
Third, habitat fragmentation results in the geographic isolation of “islands” of habitat among a matrix of urban or agricultural land-uses. This might greatly restrict the mobility of certain organisms, and thereby isolate some populations. However, small isolated populations can be threatened by inbreeding, which represents a serious problem for their survival and could lead, in case of sever inbreeding, to population extinctions, small populations are more sensitive to stochastic events, such as fires or epidemic outbreaks that could drive local population to extinction. 
Finally, as the isolation of habitat patches increases, the probability that they would be recolonized decreases. Therefore, long-term survival of isolated populations cannot be assumed in any case. Nonetheless, not all species have the same sensitivity to habitat fragmentation. Naturally rare, sedentary species, with specialized in habitat requirement show an important decline whereas abundant mobile generalist species are less affected or even favored, in the case of edge specialists. Also the degree of isolation of habitat patches might depend on the migration capacity of each species living within them. 
Small fragments of habitat can only support small populations of plants and animals and small populations are more vulnerable to extinction. Minor fluctuations in ‘climate, resources, or other factors’ that would be unremarkable and quickly corrected in large populations can be catastrophic in small, isolated populations. Thus fragmentation of habitat is an important cause of species extinction. In an un-fragmented landscape, a declining population can be "rescued" by immigration from a nearby expanding population. In fragmented landscapes, the distance between fragments may prevent this from happening. Additionally, unoccupied fragments of habitat that are separated from a source of immigrants by some barrier are less likely to be repopulated than adjoining fragments.
In such manner humans have historically exploited plant and animal species in order to maximize short-term profit, at the expense of sustainability of the species or population. This exploitation follows a predictable pattern: initially, a species harvested from the wild can turn a substantial profit, encouraging more people to get involved in its extraction. This increased competition encourages the development of more large-scale and efficient methods of extraction, which inevitably deplete the resource. This sequence of events has been observed in the fishing industry (it is currently happening), the logging industry, and the grazing of cattle on public lands. The results for the resource are always the same: extreme population crashes, sometimes ending in global extinction. 
The problem with biological resource extraction is when the rate of increase in demand for the resource far outstrips the reproductive rate of the population, demand outstrips supply and drives the value of that resource higher, increasing the incentive to extract and causing the population to eventually collapse.

Overexploitation remains a serious threat to many species and populations. Among the most commonly overexploited spe​cies or groups of species are marine fish and invertebrates, trees, and animals hunted for meat. Most industrial fisheries are either fully or overexploited, and the impacts of overharvesting are coupled to destructive fishing techniques that destroy habitat, as well as associated ecosystems such as estuaries and wetlands. Even recreational and subsistence fishing has contributed to what is known as the “shifting baselines” phenomenon, in which what we consider the norm today is dramatically different from pre-exploitation conditions.
Many of the current concerns with overexploitation of bush meat (wild meat taken from the forests by local people for income or subsistence) are similar to those of fisheries, where sustainable levels of exploitation remain poorly understood and where the offtake is difficult to manage effectively. Although the true extent of exploitation is poorly known, it is clear that rates of offtake are extremely high in tropical forests. 

Exploitation, including hunting, collecting, fisheries and fisheries by-catch, and the impacts of trade in species and species' parts, constitutes a major threat for birds (30% of threatened birds), mammals (33% of threatened mammals), amphibians (6% of threatened amphibians), reptiles and marine fishes. 
4.1.3 Introduction of Exotic Species (Invasive or Alien species)
Introduction of exotics has adverse effects in the maintenance of native species. The native species are easily exterminated because they have no prior experience of the introduced species and that the introduced species do not have natural enemies in the new locality. Species are introduced into new habitats by people for three general reasons: 
(i) Accidental introductions (often invertebrates and pathogens); 
(ii) Species imported for a limited purpose which then escape; and 
(iii) Deliberate introductions (usually plants and vertebrates). 
Greatly improved transport that enables traders to move goods around the world quickly is providing ideal opportunities for the accidental introduction of exotic species. Species introduced for noble economic or aesthetic objectives may escape into the wild, invading native ecosystems with disastrous results: they become alien invasive species. 
Many of the deliberate introductions relate to the human interest in cultivating species that are helpful to people. This is particularly true of agricultural, forestry, and ornamental species. Brush-tailed possums from Australia were introduced to New Zealand between 1858 and 1900 to establish a fur trade, but in New Zealand they have fewer competitors, fewer predators, and fewer parasites than in their native Australia, so they have successfully spread and have sometimes reached densities ten times greater than in their native Australia. In our country, the introduction of eucalyptus tree from Australia was for fire wood purpose.  In the mid-1900's, white-tailed deer were introduced to Anticosti Island for sport hunting. A combination of lack of predators and favorable climate have led to a deer population explosion on the island, whose numbers (over 100 000) are threatening the indigenous fauna of this small island only 220km long by 55km wide. 
Degraded land allows invasive species to colonize or increase their presence in an area. Invasive species such as Prosopis juliflora in the Awash region and Acacia drepanolobium in the Borana and Oromiya regions has spread because fire suppression has decreased the land’s value for grazing. With fire suppression, woody species such as Prosopis and Acacia gain ground over grasses, which increase their growth after fire clears away the woody species.
The distribution of species on Earth is becoming more homogenous. Two factors are responsible for this trend. First, species unique to particular regions are experiencing higher rates of extinction. Second, high rates of invasion by and introductions of species into new ranges are accelerating in pace with growing trade and faster transporta​tion.  Between 10% and 50% of well-studied higher taxonomic groups (mammals, birds, amphibians, conifers, and cycads) are currently threatened with extinction, based on IUCN–World Conservation Union criteria for threats of extinction. Some 12% of bird species, 23% of mammals, and 25% of conifers are currently threatened with extinction. In addition, 32% of amphibians are threatened with extinction.
4.2 The Threat of Exotic Species 
Habitat Alteration: introduced alien species disturb habitats altering the physical, chemical and biological features in a way unsuitable to native species.
Predation: the introduction of a predator that organisms have not previously been exposed can profoundly affect food chains. The best-known example of impacts of introduced species on native fauna in case of cichlid fish in Lake Victoria in East Africa. Populations of cichlid fish constituted the most diverse in any one locality. The introduced predatory fish, the Nile perch, Lates niloticus has exterminated a good number of native cichlid population in Lake Victoria. The Manilian Dodo became extinct after the introduction of the common langur, which indiscriminately killed these flightless birds for flesh, in addition to stealing of their eggs. Most obvious in the Great Lakes-St. Lawrence system was the introduction of the sea lamprey (Petromyzon marinus) which, combined with overharvesting, caused lake trout to be wiped out from the upper Great Lakes in the mid-1900s; 

Competition: exotic species can often outcompete native species for food and habitat acquisition, mainly because they have no local controls (disease and predators) to keep their population in check; European starling: his bird was introduced to North America at the end of the 1800's when 50 breeding pairs were released in Central Park, New York City. The European Starling has become one of the most ubiquitous birds in North America, breeding everywhere south of the tundra zone. It remains in its habitat year-round and has successfully out-competed many native birds for nesting sites. This has led to a decrease in the diversity of urban-dwelling birds and has also created problems for farmers because of the excessive damage it can cause to crops.
Hybridization: geographic barriers help to maintain genetically diverse populations of organisms. Introduction of non-native species, whether intentional or not, has resulted in the interbreeding of native and non-native species, with the consequent decline of native species. It has been estimated that hybridization was a major factor in 38% of North American fish species extinctions. Hybridization, or cross-breeding, of introduced species with natives is an even subtler impact (no lineage goes extinct), but it is insidious because it leads gradually to the extinction of many native species, as their gene pools inevitably evolve to become those of the invader. For instance, introduced mallards, are driving the native Hawaiian duck to a sort of genetic extinction by breeding with them. 
Alien Invasive Species are a significant threat, affecting 326 (30%) of all threatened birds, and 212 threatened amphibian species (11%). The commonest cause of extinction of bird species since 1800, especially those on islands, is the introduction of alien invasive species such as the black rat.
4.3 Species Extinction
Extinction can take place as a result of natural evolutionary process. However, it takes tens of thousands of years for a species to evolve, flourish and extinct, naturally. As it involves with such a long time, it may not be possible for one to witness the extinction of species seen in good numbers during the comparatively short life span of a human being.   The extinctions that we have witnessed in the recent past are different from the natural ones, as several species with fairly good populations have vanished in a short life span of time. Those species, which faced such difficulties to thrive, happened to be the ones with properties in one way or the other costly (for example, the beautiful skin and feather, useful horn, tusk and tasty flesh). The populations of several species with any of such character have depleted fast, if not extinct altogether as happened in the case of the Indian cheetah. It was badly affected by hunters aimed at the costly skin.
Extinctions caused by humans are generally considered to be a recent, modern phenomenon. However, humanity's first significant contribution to the rate of global extinction may have occurred during the past 100,000 years, when North and South America and Australia lost 74 to 86% of the genera of "megafauna", mammals greater than 44 kg.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
In Australia, where the earliest human remains are dated to approximately 64,000 years, the great majority of the 22 identified genera of large land animals disappeared between 30,000 and 60,000 years ago. 

In America, almost 80% of large-bodied genera became extinct. Extraordinary creatures, such as sabre-toothed cats, mammoths, giant armoured glyptodonts and giant ground-sloths, all disappeared sometime between 11,000 and 13,000 years ago, coinciding with the dates of the first clear evidence of a human presence there. 
Island Megafaunas, like giant birds known as moas in New Zealand, the dodo on Mauritius, giant lemurs and the extraordinary elephant-bird in Madagascar, or large rodents and ground-sloths in the Caribbean - survived until much more recently than the continental faunas. All seem to have disappeared within a few hundred years after the arrival of humans in the case of the moas within the last 300 years. 
THE “SIXTH WAVE” 

The rapid loss of species that we are witnessing today is estimated by some experts to be between 100 and 1,000 times higher than the “background” or expected natural extinction rate (this is a highly conservative estimate: some studies estimate current extinction rates as 1,000–11,000 times background rates). Unlike the mass-extinction events of geological history, the current extinction phenomenon is one for which a single species - ours - appears to be almost wholly responsible. Such a deteriorating situation is being referred to as “the sixth extinction crisis”, after the five known extinction waves in the Ordovician, Devonian, Permian, Triassic and Cretaceous Periods. 
The frequently asked question of “how many species have gone extinct in the last 100 years” is difficult to answer because of problems in recording contemporary extinction events. Decline and eventual extinction may take place over many years, or even centuries in the case of very long-lived organisms like some of the large mammal and tree species. 

The final stages of extinction are seldom observed except those caused by extreme events such as the excessive hunting of the passenger pigeon (Ectopistes migratorius) or the mass extinction of native snails in French Polynesia and Hawaii following the introduction of the predatory snail (Euglandina rosea) to Pacific Islands. Since 1500 AD, 844 extinctions have been recorded. 

The 2004 IUCN Red List of Threatened Species tells us that the global extinction crisis is as bad, or worse, than we believed. A total of 15,589 species of plants and animals are known to face a high risk of extinction in the near future, in almost all cases as a result of human activities. This includes 32% (one in three) of amphibian species, 24% (one in four) of mammal species, 12% (one in eight) of bird species, 25% (one in four) of conifers and 52% of cycads (an ancient group of plants).
CHAPTER FIVE
CONSERVATION BIOLOGY
5. Conservation Biology

Developmental processes during the past few decades were associated with high level of extinction. Conservation Biology emphasizes the need for halting such adverse impacts of development processes with a view to evolve action plan, which encompasses sustainable maintenance and management of natural resources. It is a recent and multidisciplinary approach in response to the global biodiversity crisis. Thus, the science of conservation biology largely works on endangered species management, reserve design, ecological economics, and restoration ecology and ecosystem conservation.
5.1 What is conservation Biology?
Conservation biology is a multidisciplinary science that has developed to address the loss of biological diversity. It is a field of study involving the application of genetics and population and community ecology to problems of biodiversity loss. It is the scientific study of the nature and status of Earth's biodiversity with the aim of protecting species, their habitats, and ecosystems from excessive rates of extinction.  This discipline promises to help us decide what facet of nature, tradition and culture to be conserved. It also envisages pinpointing measures to be taken to protect habitats and species diversity as far as possible in its natural way and to reveal the benefits for human welfare.

It also advocates the need for restoration of already damaged and depleted habitats and ecosystems. Ultimately, it is mandated for protection of vast variety of genetic diversity in the ecosystem and to make use of this immensely rich biological treasure house for the welfare of humankind. This discipline therefore focuses on protection and sustainable use of biodiversity. Sustainable use means ‘the use of components of biological diversity in a way and at a rate that does not lead to the long-term decline of biological diversity, there by maintaining its potential to meet the needs and aspirations of present and future generation’.
Conservation biology has two central goals: 1. to evaluate human impacts on biological diversity and 2. to develop practical approaches to prevent the extinction of species. The field seeks to integrate conservation policy with theories from the fields of ecology, demography, taxonomy, and genetics. The principles underlying each of these disciplines have direct implications for the management of species and ecosystems, captive breeding and reintroduction, genetic analyses, and habitat restoration.
Conservation biology as a discipline aims to provide answers to specific questions that can be applied to management decisions. The main goal is to establish workable methods for preserving species and their biological communities. Specific methods have been developed for determining the best strategies for protecting threatened species, designing nature reserves, initiating breeding programs to maintain genetic variability in small populations, and reconciling conservation concerns with the needs of local people. For this to be successful, communication among all sectors of the conservation community is necessary.
Conservation Biology is multidisciplinary in its features and approach, and is integrated with human socio-economic and cultural dimensions. It is an interdisciplinary subject drawing on sciences, economics, and the practice of natural resource management Increasingly, conservation biology also includes major components from the social sciences (Fig.2), recognizing that extinction trends will not be halted unless the major problems of humanity can also be solved through major changes in our social systems. It is a new, synthetic field that applies the principles of ecology, biogeography, population genetics, economics, sociology, anthropology, philosophy, and other theoretical based disciplines to the maintenance of biodiversity throughout the world. It is based on the assumption that conservation of biodiversity will come from recognizing that humans are part of nature and not separate from it: it is in our own best interests to protect keep ecosystems, habitats, and species from extinction.
Conservation Biology is also partly a response to a biological crisis, partly a crystallization of   older disciplines drawn apart by specialization and rapid advances in the biological sciences. This discipline has grown from several areas of activities such as zoos setting up small captive stock of animals endangered or difficult to obtain, botanical gardens and agricultural departments worried about dwindling genetic resources, forestry, fisheries and wildlife services charged with deriving maximum sustained yields, conservation agencies mandated to set up and protect nature sanctuaries and biologists awakened by the disappearance of their study species.
5.2 History of Conservation Biology
Conservation Biology is an emerging field of biological sciences, which had its origin as an academic discipline only in the last decades of the 20th century.  During the late 1970s and 1980s, concerned scientists and resource managers began to shape a new synthetic discipline that integrated scientific knowledge from a variety of disciplines, including the social sciences, with the goal of conserving biodiversity. They called this new field “conservation biology.” As the discipline has grown, it has drawn upon the natural sciences (including genetics, population and evolutionary biology, systematics, and biogeography), the agricultural sciences, and the traditional resource management disciplines (e.g., forestry, wildlife, and fisheries management). It has also welcomed the infusion of knowledge from anthropology, economics, and other social sciences, as well as the humanities, illuminating human behaviour in a way that can be used to promote biodiversity conservation. 

Broadly speaking, there are two types of questions that are likely to face as if we try to develop conservation priorities at a global scale:
· Which species should we pay attention to?

· On what geographical areas should we focus?
One reason with the IUCN recognizes different categories of species (critically endangered, endangered, vulnerable, near threatened, least concern) is that these categories seem like a useful tool in deciding how to allocate limited conservation resources. If our goal is to prevent extinction of as many species as we can, surely, we should focus our attention on those species that are in the most immediate danger of extinction.
Hot Spots 

Hot spots are areas rich in endemic species under high level of threat. Myers focuses on identifying regions of the world where it may be possible to get the most bang for conservation buck because of the large number of species there. They point out that \as many as 44% of all species of vascular plants and 35% of all species in four vertebrate groups are confined to 25 hotspots comprising only 1.4% of the land surface of the Earth". They argue that conservationists should focus much of their attention on these efforts, and that's precisely what Conservation International is doing.
Myers identifies hotspots based on two general criteria:

· Species endemism

· Degree of threat
The estimates of species endemism are based primarily on vascular plants. The species criteria for including an area as a hotspot are: 5% of world's vascular plant species (1500 spp.).  Loss of 70% or more of its primary vegetation. Data on mammals, birds, reptiles, and amphibians are to assess congruence of hotspot designations and as back-up support.
Mega biodiversity regions

Regions that are rich in biodiversity (centre of biodiversity) are known as mega biodiversity regions, this region are also special priority interest of conservationists.
Key stone species

Species that exert great influence on an ecosystem relative to its abundance. The species may exert its influence as a dominant element, predator, pollinator, dispersal agent. They have such key environmental function that their loss would lead to greater than average change in other species population or ecosystem processes.

Umbrella species

Species named as such in the hope of saving a whole range of plants, animals and microorganisms in a given area.
Conservation approaches 
Conservation approaches are broadly classified into two: In-Situ and Ex-Situ.
A. In-Situ Conservation
In-situ conservation involves the protection of plants and animals within their natural habitats or in protected areas. Protected areas are areas of land or sea dedicated to protection and maintenance of biodiversity. They are essential for conservation of living resources. Wen areas are selected for conservation, it encompasses characteristics involved in the area and thus form a representative sample of the region retained under conservation.
Conservation in protected areas would help in the long-term maintenance of biological and physical characteristics. It would also insure conservation of genetic diversities in the region.  When an area is under effective conservation programs, human interactions would be limited and natural regeneration capacity of the area would be maintained. This would result in maintaining productivity of the area at a constant level so as to support diverse living organisms for their growth and development.  
Conservation in protected area would also be opportunities for sustainable use of the resources for rural development and for involvement of the local people in protected area management, thus ensuring the development of a self-supporting system of the rural communities using natural resources. Protected areas also provide the opportunities for environmental education, for recreation and eco-tourism.  
For Example: 
           1. National parks

           2. Wildlife sanctuaries
           3. Biosphere reserves
1. National Parks
A national park is an area which is strictly reserved for the betterment of the wildlife and where in these parks, even private ownership rights are not allowed. None of the extractive resource uses is allowed. National parks are established with specific functional intentions such as conservation of an endemic species and conservation of specific landscape.
2. Sanctuaries
A sanctuary is a protected area which is reserved for the conservation of various habitat types with its biotic communities in the natural set up. Limited human activities like harvesting of timber, collecting minor forest products and private ownership rights are allowed as long as they do not interfere with well-being of animals.
3. Biosphere Reserves
Under MAB (Man and Biosphere) Program UNESCO has established a number of biosphere reserves in the world. The concept of biosphere reserves was launched by MAB in 1975 for dealing with the conservation of ecosystems and the genetic resources contained therein. Under MAB program, UNESCO has studied the impact of human interference and pollution on biotic and a biotic environments and conservation strategies for the present as well as future.
B. Ex-Situ Conservation 

Ex-situ conservation is the conservation of plants and animals outside their natural habitats. These strategies include the establishment of Botanical Gardens, Zoo, Gene Banks, DNA Banks, Seed Banks, Pollen Banks, Seedling and Tissue Culture etc.
· Seed gene bank: This is easiest way to store the germ plasma of plants at low temperature.

· Field gene bank: Genetic variability also be preserved by field gene bank under normal growing conditions.

· Cryopreservation: This type of conservation is done at very low temperature i.e. 196°C is quid nitrogen.

· Botanical gardens: In more than 1500 botanical gardens and arboreta (botanical garden where particular shrubs and trees are grown) are in the world. In such gorgeous move them 80,000 species are found. Many botanical gardens have the facilities of seed banks, tissue culture and other latest technologies.

· Zoos: In world there are about 800 zoos. Such zoos have about 3000 species of vertebrates. Some zoos have undertaken captive breeding programmes.
The best method of maximizing a species chance of survival (when ex-situ methods are required) is by relocating part of the population to a less threatened location. It is extremely difficult to mimic the environment of the original colony location given the large number of variables defining the original colony (microclimate, soils, symbiotic species, absence of severe predation, etc.) It is also technically challenging to uproot (in the case of plants) or trap (in the case of animals) the required organisms without undue harm.
Zoos and botanical gardens are the most conventional methods of ex-situ conservation, all of which house whole, protected specimens for breeding and reintroduction into the wild when necessary and possible. These facilities provide not only housing and care for specimens of endangered species, but also have an educational value. They inform the public of the threatened status of endangered species and of those factors which cause the threat, with the hope of creating public interest in stopping and reversing those factors which jeopardize a species' survival in the first place. They are the most publicly visited ex-situ conservation sites, with the WZCS (World Zoo Conservation Strategy) estimating that the 1100 organized zoos in the world receive more than 600 million visitors annually.
Endangered plants may also be preserved in part through seed banks or germplasm banks. The term seed bank sometimes refers to a cryogenic laboratory facility in which the seeds of certain species can be preserved for up to a century or more without losing their fertility. It can also be used to refer to a special type of arboretum where seeds are harvested and the crop is rotated. For plants that cannot be preserved in seed banks, the only other option for preserving germplasm is in-vitro storage, where cuttings of plants are kept under strict conditions in glass tubes and vessels.
CHAPTER SIX
THE STATUS OF CONSERVATION IN ETHIOPIA
Dear student, after you read this topic, you will be able to:

· Explain the status of conservation in Ethiopia
· List the types of endemic animals in Ethiopia
· Describe the wildlife diversity in Ethiopia
6. The Status of Conservation in Ethiopia

In recent times, natural resource exploitation in national parks and nature reserves has been a major concern to many governments, especially those in sub-Saharan Africa. In rural Africa, most local communities live in close interaction with the environment and the type of rural livelihood is dependent on the location. For instance, local communities located along the lake and rivers are mostly fishermen, while those found within forest areas or along their fringes are predominantly farmers.

With broad latitudinal and altitudinal ranges, Ethiopia encompasses an extraordinary number of ecological zones, which in turn host rare and endangered species and high rates of endemism. In combination with its importance as a center of genetic and agricultural diversity, the conservation of Ethiopia’s biodiversity is an issue of global importance. With the second largest population in Africa, limited capacity to manage natural resources, and widespread land degradation, however, Ethiopia faces many serious challenges to efforts to conserve its biodiversity and forests. 
Species biodiversity in Ethiopia includes 284 mammals, 862 birds, 201 reptiles and above 7000 species of higher plants. According to the International Union for the Conservation of Nature’s (IUCN’s) 2007 “red list” of these species, Ethiopia has 6 that are critically endangered, 23 endangered, and 70 vulnerable.               
6.1 Soil and Water Conservation
Agriculture is the dominant sector of the Ethiopian economy, with 85 percent of the population living in rural areas. Ethiopia's economy is largely dominated by subsistence agriculture, and crop and livestock farming are the principal practices. Mixed farming dominates the highlands, with crop and livestock farming practiced in the same Management unit. The production system is mainly rain fed and subsistence based. Ethiopia has been facing rapid deforestation and degradation of land resources. Population increases have resulted in extensive forest clearing for agricultural use, overgrazing, and exploitation of existing forests for fuel wood, fodder, and Construction materials. Environmental degradation in Ethiopia ranges from very severe in rural areas to severe in urban areas. 
Soil erosion and degradation remains one of the most critical and far ranging environmental issues affecting the country. As a result of population increases, increased crop cultivation in marginal areas and increased livestock grazing pressure contributed to increased deforestation and soil erosion in the central highlands. In the forested areas of the south and southwest, deforestation is occurring at a sustained rate with major forestry threats including commercial farming and fire. In the eastern and southern lowlands, commercial agricultural investments, rangeland enclosures, charcoal production and the relentless expansion of very aggressive invasive alien species are having a profound and detrimental effect on the natural resource’s availability. 
An increase in population and consequent activities such as intensive cultivation, overgrazing by livestock, deforestation and inappropriate land use practices are the fundamental factors that exposed the Ethiopian soil to erosion.
Soil degradation in Ethiopia can be seen as a direct result of past agricultural practices in the highlands. The dissected terrain, the extensive areas with slopes above 16 percent, and the high intensity of rainfall lead to   accelerated soil erosion once deforestation occurs. In addition, some of the farming practices within the Highlands encourage erosion. These include cultivation of cereal crops such as teff (Ergrotis tef) and wheat (Triticum ativumt), which require the preparation of a finely tilled seedbed, the single cropping of fields, and down"slope final ploughing to facilitate drainage. Soil erosion is greatest on cultivated land, where the average annual loss is 42 tons/ha, compared with five tons/ha from pastures. As a result, nearly half the Soil loss comes from land under cultivation, even though these lands cover only 13 percent of the country. Not surprisingly, the highest average rates of soil loss are from formerly cultivated lands that are currently unproductive because of degradation and little protective vegetative cover. 
The present status and rate of soil erosion in Ethiopia call for immediate action to retard and reverse this degradation process. Hence, it is clear that intensification of land use must be accompanied by technological innovations that will lead to increased productivity, while simultaneously conserving the soil resource.
6.2 Wildlife Diversity in Ethiopia
Ethiopia is a vast country with a land area of 1.12 million square kilometers and a wide variety of topography and climate. Differences in altitude and location resulted for wide variation of rainfall, humidity and temperature; thus, the country comprises of many genetically diversified species. Ethiopia is known in its wildlife diversity and endemicity. The variety of species and great proportion of endemicity within the groups, particularly in the highlands, is the result of the isolation of Ethiopia’s highland areas from other highlands within and outside the country by the surrounding lowlands. More than 2786 species of wild animals are identified in Ethiopia of which 203 are endemic (Table.1).
Table 1:  Number of wildlife species in Ethiopia 
	Type of taxonomic group
	Number of species
	Number of endemic species

	Mammals
	320
	32

	Aves
	861
	16

	Reptiles
	240
	15

	Amphibians
	71
	30

	Fish
	200
	40

	Arthropods
	>1225
	7 (butterflies)

	Plants
	6000
	10%


(EWCA, 2009)
To conserve wildlife genetic resources, currently, Ethiopia has established wildlife protected areas include 20 National parks, 3 Wildlife Sanctuaries, 7 Wildlife reserves, 3 community conservation areas and 18 controlled hunting areas. The UNESCO delegation team in 1964 recommended the establishment of wildlife conservation institute and based on this, Awash National Park and Semien National Park were established in 1966. But all protected areas are subject to threats from policy decisions, lack of regulations or enforcement, settlement within or adjacent to the parks, crop cultivation, grazing, and deforestation.
The status of the numerous “wildlife reserves and sanctuaries” and controlled hunting areas is little more than nominal and provides no protection for their fauna and flora. Only limited regulations exist, and enforcement is lacking. Some of these protected areas were created without consideration for adjacent communities or were created with settlements within their boundaries; certainly, more people now live in and use the protected areas than was the case before.
Conservation and preservation of Ethiopia’s national parks and other protected areas face a complex future in areas where poverty is great and use of resource is high. Protection without concern for the human element is impossible. Biodiversity and human livelihood have to be connected, and local communities must find ways to implement responsible policy, management, and support. Respect for the protected areas must take into consideration tourism, employment, profit sharing, acceptance of the global value of biodiversity and the regional need for clean and dependable water, and local land management planning.
Awash National Park
The Awash National Park was established in 1966 and gazetted in 1969. It is located at the southern tip of the Afar Region, 225 kilometers east of Addis Ababa and a few kilometers west of Awash, with its southern boundary along the Awash River. The park covers at least 756 square kilometers of acacia woodland and grassland. The Addis Ababa-Dire Dawa highway passes through this park, separating the Illala Saha Plains to the south from the Kudu Valley to the north. Wildlife in this park include the East African oryx, Soemmerring's gazelle, dik-dik, and the lesser and greater kudus, as well as more than 450 species of native birds (Birdlife International). In the upper Kudu Valley at Filwoha are hot springs amid groves of palm trees. Awash National Park is recognized as an excellent birding site by the African Bird Club and is recognized as an Important Bird Area by Birdlife International (Birdlife International). The Awash is a major river in Ethiopia that is recognized as a World Heritage Site.
Conservation Status: The most important issue has been and continues to be inter-tribal conflict over the traditional rights of the Kerreyu, Afar, and Itu pastoralists for dry-season grazing and access to water, and the absence of adequate alternatives or compensation for these people. However, the park’s management faces escalating human pressure from several permanent settlements in the park, and various tribal groups and their animals have moved into much of the park mostly on the western and northern sides. 
Abijatta-Shalla National Park
Abijatta-Shalla National Park (or the Rift Lakes National Parks) is located in the Oromia region, 200 kilometers south of Addis Ababa and east of the Ziway Shashamane highway. The park contains 887 square kilometers, including the Rift Valley lakes of Abijatta and Shalla. The two lakes are separated by three kilometers of hilly land. More than 450 species of birds have been recorded in the park, which is recognized as an Important Bird Area by Birdlife International. 
Although the park was intended to protect the scenic beauty of the area and wildlife such as the diverse avifauna and, in particular, water birds, and few wild animals currently can be viewed there. Apart from the two lakes, the primary attraction of this national park is a number of hot springs at the northeast corner of Lake Abijatta and large numbers of flamingoes on the lake. Park personnel reported in 2005 that these nomads had some 15,000 cattle in the restricted confines of the park. A very small portion of the park is fenced and protected. Warthogs, ostriches, and impalas are also found.
Conservation Status: The park has not been legally gazetted. Local people use the area for agriculture and grazing despite the unsuitability of the soil. Additionally, much of the Acacia woodland surrounding Abijatta has been cut down for charcoal. People from the urban centers used to come and fish illegally in Lake Abijatta. The soda-ash extraction plant on the northeastern side of Lake Abijatta probably has the greatest impact on the area.
Bale Mountains National Park
 Bale Mountains National Park is in the Oromia region of Southeast Ethiopia. Park headquarters are on the northern border at Dinsho, 400 kilometers by road from Addis Ababa. Created in 1970, the park covers about 2,200 square kilometers of the Bale Mountains to the west and southwest of Goba in the Bale Zone. The park is listed as a Biosphere Reserve by UNESCO’s Man and the Biosphere Programme; it is proposed as a World Heritage Site recognized by UNESCO (UNESCO World Heritage) and is currently on the tentative list pending final status. 
The park is the most important component of the Ethiopian Highlands Biodiversity Hotspot as recognized by Conservation International. The Bale Mountains are nearly as high as those of Semien, with peaks over 4,000 m, such as Tullu Demtu at 4,337 meters (14,225 feet), the second-highest peak in Ethiopia and Batu (4,307 meters). 
The Bale Mountains contain three distinct ecoregions: the northern plains, bush and woods; the central Sanetti Plateau, with an average elevation of more than 4,000 meters; and the southern Harenna Forest, known for its mammals, amphibians, and birds, including many endemic species. The central Sanetti Plateau is home to the largest population of the rare and critically endangered Ethiopian wolf. The Bale Mountains National Park has a number of Ethiopia's highland endemic species and many species not found elsewhere in sub-Saharan Africa. Above 3,000 meters’ elevation lie the Ethiopian montane moorlands, the largest Afroalpine region in Africa. 
The Afroalpine moorland in this park is extremely rich in endemic plants, with predictions of 30 percent highly plausible. The montane moorlands lie above the tree line and consist of grassland and herbs and some shrubs. More than 265 species of birds have been recorded, including 6 Ethiopian endemics and many threatened species; 80 mammals, with 17 endemics; and about 1,300 plants, with 163 endemics. The Bale Mountains are a center of endemism (Frankfurt Zoological Society 2007). Endemic species include the Ethiopian wolf (the rarest canid in the world); the mountain nyala; the Bale monkey; one bovid; one hare; and eight species of rodents, including the giant mole rat, which is found exclusively in the area. Several rare and endemic amphibians are found only in Bale. The Harenna forest still contains habitats for lions, the endangered African wild dogs, and giant forest hogs. Seventeen percent of the Afroalpine habitat in Africa is found in the Bale Mountains. 
Conservation Status: Livestock are still allowed to graze in all parts of the park, including the extreme high altitude Afroalpine area, and all habitats continue to be disturbed. Overgrazing also increases competition between livestock and wildlife species. The Ethiopian wolf is reportedly harassed on the Sanetti Plateau, where it is easily accessible from the road that passes through the park. The population also is affected by interbreeding, canine distemper, rabies caused by contact with local dogs, and negative attitudes and misconceptions about wolf predation on livestock.
 Local people have always used the park, particularly the Sanetti Plateau and Harenna forest, but in the 1970s few people lived in the park and now thousands of people and their livestock are resident, particularly in the fertile river valleys in the north and on the Sanetti plateau. Burning of vegetation has increased, and the grazing pressure on the Afroalpine moorland is very high. There is also increasing use of the forest to supply construction material, fuel, and charcoal for the expanding urban populations in the area. All levels of government, including the local council created to help develop plans for the park will be able to reduce the pressure from human usage on this unique and fragile area.
Generally, the challenges of Bale Mountains National Park include agriculture expansion; livestock overstocking; wood extraction; fire; settlement; unsustainable harvesting of non-timber products; poaching and human disturbance; disease; trampling of vegetation and track formation by livestock or vehicles; negative environmental impacts of infrastructure development such as quarrying, road kills, and litter; alien and invasive species such as dogs, cats, and plants; and small populations and insularity associated with a small and fragmented environment.
The Semien Mountains National Park: It is one of the National Parks of Ethiopia located in North Gondar Zone of the Amara Region, its territory covers the Seimen Mountains and includes Ras Dashen, the highest point in Ethiopia. It is home to the endemic fauna of Ethiopia such as Ethiopian wolf, gelada Baboon, and Walia ibex.
Conservation Status: Even though the park is center of endemic species and World Heritage Site by UNESCO, it is highly disturbed and lacks the proper management. Human encroachment, crop cultivation and cattle grazing inside the park are very evident.
CHAPTER SEVEN
THE ROLE OF GOVERNMENTS AND OTHER INSTITUTIONS IN CONSERVATION
Dear student, after you read this topic, you will be able to:

· Describe the role of governments on conservation
· Explain the international convention on biodiversity conservation
· Describe the role of UNESCO on the heritage conservation
7. The role of the Government and other Institution in Conservation

The biodiversity crisis felt more and more with the destruction of tropical rain forest, which raised the concern of the global community and nations. The aspect of conservation and management became very critical issues, the need for international agreements in devising implementation and enforcement mechanisms for biodiversity conservation discussed among professionals and an international legal instrument emerged for the first time, the Convention on Biological Diversity (CBD). Since then biodiversity conservation has got great concern from governments and institutions. Thus, many governments signed international and regional agreements towards biodiversity conservation.
7.1 International Conventions

CBD: Convention on Biological Diversity:
This Convention is the first global comprehensive agreement to address all aspects of biological diversity: genetic resources, species, and ecosystems. It recognizes for the first time that the conservation of biological diversity is "a common concern of humankind" and an integral part of the development process. The convention was signed by over 150 governments at the 1992 Earth Summit in Rio de Janero, and became effective as international law in December 1993. It is the first international agreement committing governments to comprehensive protection of the Earths biological resources. As of February, 2004, 188 countries had ratified the agreement.

To achieve its objectives, the Convention in accordance with the spirit of the Rio Declaration on Environment and Development promotes a renewed partnership among countries. Its provisions on scientific and technical cooperation, access to genetic resources, and the transfer of environmentally sound technologies form the foundations of this partnership. 
CMS: Convention on Migratory Species

The Convention on Migratory Species (CMS) aims to protect those species of wild animals that migrate across or outside national boundaries. This includes conservation of terrestrial, marine and avian species over the whole of their migratory range. The convention was concluded in 1979 and came into force on 1 November 1983. As of December 1999, 68 states have ratified the convention. 

CITES: The Convention on International Trade in Endangered Species of Wild Fauna and Flora

CITES, is an international treaty drawn up in 1973 to protect wildlife against overexploitation and to prevent international trade from threatening species with extinction. The treaty entered into force on 1 July 1975 and now has a membership of 146 countries. 

Ramsar Convention: Convention on Wetlands of International Importance

The Convention on Wetlands, signed in Ramsar, Iran, in 1971, is an intergovernmental treaty that provides the framework for national action and international cooperation for the conservation and wise use of wetlands and their resources. There are presently 117 Contracting Parties to the Convention. 
The World Heritage Convention

The Convention Concerning the Protection of the World Cultural and Natural Heritage (the World Heritage Convention) was adopted by the General Conference of UNESCO in 1972. As of October 1999, more than 158 countries have signed the convention. This is one of the most universal international legal instruments for the protection of the cultural and natural heritage.
Regional Initiatives

Unfortunately, the biodiversity resources upon which a multitude of livelihoods are intricately linked, is under extreme pressure resulting from: habitat loss and change; overexploitation as a result of illegal hunting for food, medicinal, or commercial use and national and international trade; and introduction of invasive alien species; and climate change. The ultimate causes of habitat loss in Africa are human population growth and the resulting demand for space, food and other resources; widespread poverty; a dependence on natural resources and economic pressures to increase exports, particularly agricultural produce, timber and mineral products. Lack of recognition of indigenous knowledge and property rights also pose serious threats to biodiversity conservation. A key JPOI biodiversity target is for countries to achieve a significant reduction in the current rate of loss of biological diversity, by 2010. 
In July 2003, AU adopted the African Convention on the Conservation of Nature and Natural Resources (ACCNNR). This Convention replaces the original one adopted in Algiers in 1968. The Convention commits African countries to development that is based on the achievement of ecologically rational, economically sound, and socially acceptable policies and programmes, which recognize the human right to a satisfactory environment, as well as the right to development. By June 2007, 34 countries had signed, and six had ratified the revised Convention. In addition, the NEPAD Environment Initiative has been developed and encompasses programmes on conserving wetlands; preventing, controlling and managing invasive alien species; and cross border conservation or management of natural resources, including forests and biodiversity.
National Actions

African countries have expressed commitment to contribute to global efforts directed at the conservation of biodiversity, the sustainable use of biological resources and the equitable sharing of the benefits arising out of the utilization of genetic resources by ratifying the Convention on Biological Diversity (CBD).  As of May 2007, 52 (98%) African countries had ratified or acceded to the CBD. With funding from GEF and assistance from UNDP, UNEP and the World Bank, African Countries are translating provisions of the Convention into action through the development of National Biodiversity Strategies and Action Plans (NBSAPs). As of May 2007, 37 countries had their NBSAPs posted on the CBD website.
In 2005, UNEP assisted Kenya, Uganda, Ethiopia, Botswana, Ghana and Zambia to undertake studies on Access to Benefit Sharing (ABS) - part of measures to enable the countries implement the CBD using the Bonn Guidelines. 
Furthermore, African countries have ratified the Cartagena Protocol on Biosafety. The Protocol adopted in 2000, has the objective of contributing to ensuring an adequate level of protection in the field of safe transfer, handling and use of living modified organisms resulting from modern biotechnology. By May 2007, 40 African countries had ratified or acceded to the protocol.13 UNEP, with funding from GEF, has assisted over 40 countries to develop National Biosafety Frameworks comprising biosafety polices, administrative arrangements and regulatory regimes for implementation of the Biosafety Protocol.
African countries have also subscribed to the Ramsar Convention. By May 2007, 47 African countries were parties to the Convention and had designated 231 Wetlands of International Importance for the conservation of wetland biodiversity. As part of international effort to counter species loss, African countries are also parties to the Convention on International Trade in Endangered Species (CITES). As of May 2007, 52 African countries (98 percent) were Contracting Parties to the Convention. CITES is credited for stemming the slaughter of the African elephant with its ban on international ivory trade in 1989. Species re-introduction, ex-situ plant propagation, tightening controls on importation of products of animal or plant origin are some additional efforts to counteract the recent rapid loss of species loss.  
Participation of indigenous peoples in biodiversity conservation is now being assured through increasing efforts to understand indigenous knowledge systems and to promote their continued application. One of the typical responses to warnings of natural habitat loss has been to increase the number and extent of protected areas. The Africa Environment Outlook (AEO) of 2002 noted that only six African countries (Botswana, Burkina Faso, Namibia, Rwanda, Senegal and Tanzania) had more than the international target of 10 percent of their land under protection. 
However, during the period 2000 to 2005, African countries designated over 3.5 million hectares of forests to be managed primarily for conservation of biological diversity, raising the total to almost 70 million hectares (FAO, 2007). Progress is being made in creating cross-border conservation areas. Examples include the Greater Limpopo Transfrontier Park initiative between Mozambique and South Africa, the Kgalagadi Agreement establishing a park between South Africa and Botswana, and the Tuli Park between South Africa, Botswana and Zimbabwe. Another example is the cooperative endeavour of Benin, Burkina Faso and Niger, supported by partners such as France, to protect the extensive transboundary complex of the Pendjari and Arly national parks (UNEP, 2006).
7.2 National laws and Polices of Ethiopia
Land administration Laws: 
The Constitution of the Federal Democratic Republic of Ethiopia (FDRE), amended and approved in 1994, is the basis of all laws. The Ethiopian constitution, formally known as The FDRE Constitution, states the right to co-ownership or joint ownership of land and natural resources between the state and people of Ethiopia (Article 40, The Right to Property). 
Land is, therefore, owned by the state and the people of Ethiopia. This emanates from the assumption that land is both a factor of production and an essential element of welfare of the population. In 2005, the Ethiopian government issued a land administration and registration policy which was amended in 2007 with support from the USAID through ELTAP. The aim of this proclamation was to increase tenure security, improve productivity, and avoid expectations of land redistribution. The proclamation provides that farmers have certificates of use giving them the right to cultivated lands, and that this right can be inherited or passed to others in accordance with the land administration regulation that followed the proclamation. 
Environmental Laws and Policy:

These include access and benefit sharing for genetic resources, the Biodiversity Strategy of Ethiopia, the Plan for Accelerated and Sustainable Development to End Poverty, the Rural Land Administration and Registration Policy, and various other regulations, guidelines, and strategies. The government of Ethiopia has conducted two major assessments regarding biodiversity since 2001: The Conservation Strategy of Ethiopia Evaluation Report and the National Biodiversity Strategy Action Plan. The Conservation Strategy of Ethiopia (CSE) was initiated in 1989 and ran for 12 years in 3 phases. In 1997, it was approved by the Council of Ministers, and it laid the foundation for the country’s current environmental activities. The project’s main goal was to develop capacity and an enabling environment for the implementation of the federal-level CSE and the 11 regional conservation strategies. Specific activities included support for:

· Obtaining approval of the CSE and the Environmental Policy of Ethiopia (EPE)

· Launching the CSE and EPE as the guiding documents for environmental policy and management in Ethiopia

· Developing federal-level guidance for the integration of environment into development planning

· Undertaking regional conservation strategy processes

· Developing a communication and awareness-raising program

· Involving Ethiopian environmental planners in an Africa-wide network.
The Environmental Policy, which is entitled as “genetic, species and ecosystem biodiversity" includes the following policy elements which aim to:

· promote in-situ conservation as a priority measure and ex-situ conservation as a complement;

· develop laws that help protect community rights and regulate access to genetic resources and biosafety;

· ensure that threat, rarity, demand, and environmental and economic factors are taken into account when setting conservation criterion;

· ensure that local communities participate in the planning and management of protected areas in their surrounding;

· ensure that protected areas cover the various areas and ecosystems and when necessary connect them by corridors;

· ensure that price policies and tools support biodiversity conservation;

· give to local communities the lion's share of the income accrued from the utilisation of genetic resources;     
Later, the government of Ethiopia developed a National Biodiversity Strategy Action Plan NBSAP. (Institute of Biodiversity Conservation 2005). The NBSAP is a first attempt to meet the planning requirements of the Convention on Biological Diversity held in Rio de Janeiro in 1992. It contributes to achieving the millennium development goal of poverty reduction and fosters grassroots participation by farmers and pastoralists. It provides a brief assessment of the current status of and threats to the nation’s biodiversity, outlines principles, goals, strategic objectives, specific objectives, and proposals for action over 15 years); describes steps to coordinate biodiversity conservation efforts lists implementation measures and records monitoring and evaluation of the implementation process 

The Environmental Policy of Ethiopia was based on CSE and effectively summarizes it in a policy document. Proclamation 295/2002 was issued for Establishing Environmental Protection Agencies at regional levels. Following the establishment of these environmental protection organs, the Environmental Impact Assessment and Environmental Pollution Control proclamations were issued.

Forest Laws: 
Federal Policy is now governed by the Forestry Development Conservation and Utilization Proclamation, issued in September 2007 (542/2007), which repealed Proclamation 94/1994. The policy recognizes two types of forests: state and private. State forests are any protected or productive forests owned by the federal or a regional state. Private forests are forests other than state forests that are developed by any private person and include forests developed by members of a peasant association or by any association organized by private individuals, investors, and governmental and nongovernmental organizations.
7.3 Institutions

Institute of Biodiversity Conservation: The IBC is mandated to undertake the conservation (both in situ and ex situ) and utilization of biodiversity. Although research is not its current mandate as such, the institute is still involved in many biodiversity research activities. It is also mandated to maintain and develop international relations, implement international conventions to which Ethiopia is signatory, and undertake necessary preparatory studies before the country signs new or existing international conventions.
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Debre Markos University, Department of Biology
Natural Resource Conservation and Management Assignment

1. Explain the need for conservation?

2. How exotic species influence over native biodiversity? Give at least three examples with their detail explanation.
3. What is sustainable management of natural resource? List at list three examples of natural resources and how to use these resources sustainably.
4. Are cultural landscapes valuable for natural resource conservation? Give an example of ethnic groups who practice such culture for natural resource conservation.
5. What should be the contribution of the administrative bodies for the conservation of biodiversity in Ethiopian context?
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