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			Abstract

			Climate change is global issue, that affect the world’s population in various degree. Adaptation strategies have to be established to combat an adverse impact of climate change. Among the adaptation strategies which is used by different local communities to adapt climate change is traditional ecological knowledge system. Therefore, the overall objective of this review is to assess the role of traditional ecological knowledge in climate change adaption. To achieve this objective different article were collected from different sources, organized and summarized and compile it carefully. TEK is a knowledge, that has been preserved and transferred orally from generation to generation and through cultural expressions such as arts, crafts, and ceremonies. It has a great role in natural resource management which enhance the adaptation capacity of local people to adverse impact of climate change. On other hand, it is also important in forecasting the near and long-term climate change by using different techniques that are available in their surroundings. Integrating traditional ecological knowledge and scientific knowledge is very important to adapt climate change impact. Therefore, it is important to give a recognition for traditional ecological knowledge at local, national and international level as to practice all over the world.
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			Introduction

			Despite of Climate change is a global phenomenon, the impacts are varied among the world’s population [1]. Climate on the earth surface tends to change from time to time due to natural causes and anthropogenic activities. The scale of climate change impacts is measured and observed from local to global which affect global environmental sustainability and mainly disrupt indigenous communities and their forms of livelihoods [2]. The increment of temperature in the air which cause the global warming is one of climate change indicator. Climate change is assured to have thoughtful catastrophic significances like melting of glaciers, rising sea level and rise in the amount and intensity of climatic extremes [3]. 

			Adaptation is a response to reduce vulnerability to global warming due to climate change that seeks to reduce the social and biological systems to climate change eﬀects. Especially, adaptation is very important in developing countries to cope up with adverse impact of Climate change since those countries are predicted to tolerate the outcome of the eﬀects of climate change [3]. Adaptation capacity is varied to human and population across different regions, and developing countries have less adaptive capacity than developed countries due to poverty, poor policy, lack of advanced technology and weak institutional frame work. Social and economic development determine the adaptive capacity of 
one country, because of, the costs of adaptation to climate change are likely to high [3]. 

			Rural community have traditional ecological knowledge to cope up and predict the impact of climate change. Among the most heavily impacted communities’ Indigenous groups are projected to come with solution [4]. World Intellectual Property Organization defined traditional knowledge systems as “Knowledge that is generated, well-maintained and transmitted in a traditional and intergenerational context, and is an integral to the cultural identity of the community knowledge. Finn S et al. [5] defined (TEK) as a subset of indigenous knowledge, that has been preserved and transferred orally from generation to generation and through cultural expressions such as arts, crafts, and ceremonies.

			Rural communities realized that some animals, birds, insects and plants had the capacity to detect and respond to changes in the atmospheric conditions before the beginning of modern scientific method [3]. The degree of human cultural development is corresponding to the impact of disaster occurrence. The indigenous people understood the positions of stars, the sun and associated shadows and the moon, the wind strength and direction and the cloud position and movement and the lightning patterns, animal and vegetation physiological changes. Even though the attention given for TEK is not sufficient, different researches were done on importance of traditional ecological knowledge in climate change adaptation. Therefore, the overall objective of this review article is to asses’ different articles on the role of traditional ecological knowledge for the climate change adaptation. 

			The Importance of Traditional Ecological Knowledge in Climate Change Adaptation

			TEK is the knowledge acquired by indigenous and local peoples over many hundreds of years through direct or indirect contact with the environment. The detailed knowledge of plants, animals, and natural phenomena, the development and use of appropriate technologies for hunting, fishing, trapping, agriculture, forestry and a holistic knowledge are included. TEK represents the information necessary for cultural survival which accumulated over many years and site specific [6]. 

			Traditional ecological knowledge is the potential instrument in climate change assessment and adaptation efforts [7]. Indigenous communities have historically a potential to live within the area and adapted to environmental changes. In many regions of the United States, Climate change is likely to bring rapid environmental changes and require broad-scale adaptation strategies. Therefore, TEK is important for detecting environmental changes, the development of strategies to adapt to these changes, and the implementation of sustainable land-management principles [4]. Researchers and scholars have already begun to identify and classify a means in which TEK and Western science can be used together in climate change-related research. As confirmed above with international and national frameworks, this effort can be upgraded. 

			TEK in a Climate Change Context

			Climate change is a global issue which has an adverse effect on social, political, economic and ecological impact across the world. In order to cope up with climate change different stakeholders across the world came together and discuss on the issues to set the adaptation strategies. Among adaptation strategies the most familiar and economically visible is Traditional Ecological Knowledge (TEK). TEK is crucial for indigenous groups in order to adapt an adverse climate change impacts and has also confirmed invaluable to non-indigenous communities as a way of knowing that offers a renewed perspective [1]. 

			TEK can also play a significant role in short- and medium-term weather forecasting [4]. In order to understand the impacts from climate change and strategies for adaptation, the applicability of TEK should be linked with socioeconomic and adaptive human responses to environmental change can make an important contribution. There is also an increasing a recognition of the value of TEK as indigenous and non-indigenous communities are similarly benefitted from the application of it in the natural and cultural resource management, and it’s applied to climate change assessment and adaptation efforts. It is also important to improve an understanding of climate change impacts on ecological processes and phenomena across spatial and temporal scales for different organisms, habitats, and various ecosystems [8]. Indigenous people who live in arid and semi-arid area cope up with drought for periods by store and harvest water using Traditional water-related knowledge [9]. 

			Indigenous groups are expected to be among the most susceptible in the face of climate change, because of their close ties with and reliance on ecosystem goods and services. Therefore, it is important that climate change impacts and adaptation strategies be examined through an understanding of Western science and place-based TEK. Internationally, organizations are progressively recognizing this need but continue to face challenges when attempting to incorporate TEK in their climate change initiatives [1].

			Traditional Ecological Knowledge and Natural Resource Management

			Traditional Ecological Knowledge plays a significant role in natural resource management. TEK has the potential to forecast the near long-term climate condition which affect the local communities. This potential of TEK enable us to conserve the natural resources which is important for the survival of indigenous people. For instance, TEK has contribution in water harvesting, watershed management, forest resource management, wetland protection and other natural resource that are important for the persistence of human across the world. The interaction of natural resource with Indigenous groups have historically depend on TEK resources [10]. Some of the practices that reflect the importance of TEK in natural resource management include the protection of wildlife habitat and ecologically valuable forest components [11]. However, during the last few decades, these practices and traditions have become a source of wisdom about sustainable resource use and environmental conservation. Traditional ecological knowledge is basis for developing adaptation and natural resource management strategies in response to environmental and other forms of change. In the United States, there are examples of indigenous groups that have included TEK guidelines in contemporary resource management plans for their tribes and communities [1].

			According to Charles R. Menzies [12], health condition of entire ecosystems to conserve biodiversity have led to the new valuation of TEK. This emphasis on TEK is based on the understanding of traditional Indigenous economies that have tended to involve proximal use of multiple resources on an existence basis, rather than the isolated or single resource use that characterizes industrial capitalist economies. In other words, Indigenous people want to understand the area where they live off and the way that the different plants and animals interrelate, how the ecosystem works, and how they can use that system to sustain themselves. 

			The Use of TEK in Seasonal Forecasting

			TEK play a significant role in predicting or forecasting of climate condition in the future. Traditional people use different techniques found in their surrounding for seasonal forecasting. The techniques that local people used for prediction is change in behaviors including mating, movements, sounds and reproduction patterns for animals [2]. Plants have a potential in forecasting weather patterns mainly the levels of rainfall by observing flowering patterns. The unfortunate part is that the flowering and mating patterns are confined to specific geographical locations. Some of these observable and predicted behaviors are described to demonstrate that it is possible to on an integration framework for climate change. Modern scholars have also reported that many animal species undergo movements of varying distances depending on the prevailing rainfall patterns. In paleoclimatic studies it has been established that organisms of a specific genera were associated to the prevailing type of climate and that changes in their composition could have been driven by changes in temperatures and rainfall patterns.

			The local people have learned from rains and winds pattern that occur in their areas. The extends of winter coldness into spring makes the farmers expect prolonged dry, and This weather pattern is often characterized by hurricanes that increases a lot of dust [2]. The dust causes the redness of the sky at sunrise and sunset and the redness of the sky is regarded as predictor of long dry spell. Similar explanation is assumed in Britain where a red sunset also proposes that dry weather is coming [13]. The most common traditional ecological knowledge in forecasting is the size and direction of the moon. The position and the changing size of the moon have long been understood to be an indicator of changing weather patterns in various parts of the world. changes in the Moon’s movement can form changes in our weather [14]. 

			Integrating TEK with Scientific Knowledge

			TEK is similar to Western science in that both are dynamic and evolve over time. Further, TEK and Western science emphasize feedback learning, and both have developed methods for dealing with the uncertainty and unpredictability intrinsic to all ecosystems. Traditional ecological knowledge that represents centuries of wisdom is increasingly recognized the capacity to deal with complex systems [15]. A TEK approach to understanding the complex workings of ecosystems and carefully gathered longitudinal observations and useful knowledge that can contribute significantly to scientific investigations. TEK is also simply an assistant to Western quantitative approaches or as an element to be “integrated” into Western scientific studies. Scientific knowledge is depending on separation of the knower from the known, whereas traditional knowledge is based on attachment. The international community want to protect Indigenous traditional knowledge, Since 1980 [16].

			Traditional science and western science have both similarities and differences. Both kinds of knowledge are eventually based on observations of the environment, and both result from the same intellectual process of creating order. However, they are different in several practical ways. Traditional Ecological Knowledge is often a fundamental part of a culture and tends to have a large social context. Despite of different kinds of traditional knowledge have their own rules, they are different from science regarding rules of evidence and repeatability. The way TEK is produced and disseminated is different from the Western science, and sometimes Western scientists do not have viewed TEK as science, but as folklore [17]. 

			The conflict that sometimes happen between science and traditional knowledge is related to claims of authority over knowledge. In the modern tradition, Western science is taken as having a monopoly on truth. Western science is not easily accepted the Knowledge and insights that originated outside institution. Scientists tend to dismiss understandings that do not fit their own which affect the development of TEK. Scientists incline to be unconvinced, demanding evidence when confronted with traditional knowledge that may not easily lend itself to scientific verification. Based on research carried out in the Arctic, five areas are identified in which science and TEK can communicate and collaborate, using TEK [10]. The identified area includes: - Local-scale expertise; As a source of climate history and baseline data; In formulating research questions and hypotheses; As insight into impacts and adaptation in communities; For long-term community-based monitoring Traditional ecological knowledge can make significant contributions in assessing the impacts of climate change and in identifying strategies for climate change adaptation.

			National and International Interest in TEK

			Many disciplines and technologies in western science now recognize the value of TEK. Various forms of TEK are commonly accepted in disciplines such as the social sciences, agriculture, soil and water conservation [18]. TEK is also get national and international recognition for the contributions it can make to resource management. Resource managers have gradually begun to understand the importance of applying TEK to current stewardship issues in various parts of the world [18].

			Government and non-government organizations across the world are beginning to incorporate TEK in climate change, planning, policies, education and research. TEK project has funded by the National Science Foundation in order to incorporating in the study of climate change [19]. The United Nations University (the academic arm of the United Nations), Convention on biodiversity conservation and other related institution have also addressed the importance of TEK by creating the Traditional Knowledge Initiative. The initiative is important to build up and facilitate awareness of traditional knowledge to apprise action by indigenous peoples, local communities, and domestic and international policy makers.” To facilitate the inclusion of TEK into international endeavors and The Convention on Biological Diversity (CBD), partnerships with other organizations is also acknowledging the role of TEK and encouraging its responsible use [1,20]. 

			Conclusion

			Climate change is a global issue which need attention to minimize an adverse impact caused by its change. All most all countries of the worlds are trying to minimize the emission from different sources. Adaptation and mitigation measure should have to take to reduce the impact of climate change. Most of developed countries use advanced technology, scientific knowledge in order to mitigate or adapt climate change. However, developing countries has been used Traditional Ecological Knowledge due to easily access able, less advancement of technology, poor policy and poverty. Despite of TEK has a its own limitation, it plays a significant role in climate change adaptation. Especially rural community use TEK to cope up with adverse condition appeared due to change and forecasting climate change in the future. 

			Recommendation

			The importance of Traditional Ecological Knowledge in climate change adaptation is not in doubt, but still there is a limitation of awareness beside the scientific and some local communities. In order to avoid such kind of perception, promoting TEK, carry out enough research on the its importance, integrating it with scientific knowledge, creating awareness and including it in adaptation strategic plan. Scaling up of Traditional Ecological Knowledge is very important in resource management as well as in minimizing the effect of climate change. Giving training to local communities on how they manage and transfer their Traditional Ecological Knowledge and its applicability in climate change adaptation to generation.

			References

			
					Vinyeta K (2012) A Synthesis of Literature on Traditional Ecological Knowledge and Climate Change.

					Offat I M, Miriam C (2015) Integrating Indigenous Knowledge Systems into Climate Change Interpretation: Perspectives Relevant to Zimbabwe. Greener Journal of Educational Research 5(2): 027-036.

					Kuma V (2014) Role of Indigenous Knowledge in Climate Change Adaptation Strategies: A Study with Special Reference to North-Western India. J Geogr Nat Disast 4:131.

					Parrotta JA, Mauro Agnoletti (2012) Chapter 13: Traditional Forest-Related Knowledge
and Climate Change. Traditional Forest-Related Knowledge: Sustaining Communities, Ecosystems and Biocultural Diversity. World Forests 12. In: Parrotta JA, Trosper RL (Eds.), Springer Science Business Media B.V., USA.

					Finn S, Mose Herne, Dorothy Castille (2017) The Value of Traditional Ecological Knowledge for the Environmental Health Sciences and Biomedical Research. Environ Health Perspect 125(8): 085006.

					Drew A (2005) Use of traditional ecological knowledge in marine conservation. Conserve Biol 19(4): 1286-1293.

					Salick J, Ross N (2009) Traditional peoples and climate change. Global Environmental Change 19(2): 137-139.

					Nabhan GP (2010) Perspectives in Ethnobiology: Ethnophenology and Climate Change. Journal of Ethnobiology 30(1): 1-4.

					Johnston BR (2012) Water, cultural diversity, and global environmental change: Emerging trends, sustainable futures? United Nations Educational, Scientific and Cultural Organization (UNESCO), Paris Knowledge for the Environmental Health Sciences and Biomedical Research.

					Berkes F (2008) Sacred Ecology. New York: Routledge, USA.

					Wells Gail (2011) Native American Forestry Combines Traditional Wisdom with Modern
Science. Solutions 2: 107-114.

					Charles R Menzies (2006) Traditional Ecological Knowledge and Natural Resource Management; includes bibliographical references and index.

					British Broadcasting Corporation Weather Center (2006) Weather Basics - Fog. 

					King K (2005) A Case for the Moon.

					Berkes F, Berkes MK (2009) Ecological Complexity, Fuzzy Logic, and Holism in Indigenous Knowledge. Futures 41(1): 6-12. 

					Popova U (2014) Conservation, Traditional Knowledge, and Indigenous Peoples. American Behavioral Scientist 58(1): 197-214. 

					Mason L, White G, Morishima G, Alvarado E, Andrew L, et al. (2012) Listening and learning from traditional knowledge and Western science: a dialogue on contemporary challenges of forest health and wildfire. Journal of Forestry 110(4): 187-193.

					Alexander C, Bynum N, Johnson E, King U, Mustonen T, et al. (2011) Linking Indigenous and Scientific Knowledge of Climate Change. BioScience 61(6): 477- 484. 

					Ray B, Kawagley AO (2005) Indigenous Knowledge Systems and Alaska Native Ways of Knowing. Anthropology and Education Quarterl 36(1): 8-23.

					Lertzman DA (2010) Best of two worlds: Traditional ecological knowledge and Western science in ecosystem-based management. BC Journal of Ecosystems and Management 10(3): 104-126.

			

		

		
			Review Article

			Volume 18 Issue 1 - March 2019

			DOI: 10.19080/IJESNR.2019.18.555980

		

		
			Int J Environ Sci Nat Res

			Copyright © All rights are reserved by Tamiru Lemi

		

		
			
				[image: ]
			

		

	OEBPS/image/IJESNR.jpg





OEBPS/toc.xhtml

		
			
						
					CoverImage
				


						
					IJESNR.MS.ID.555980
				


			


		
	

OEBPS/image/JP_Logo_for_web_310x90-01(1).png
?,;,_J:,« junlp

usLiskers
E eyt





OEBPS/image/ijesnr1.jpg
International Journal of
‘Environmental Sciences & Natural Resources
~* ISSN: 2572-1119






