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[bookmark: _Toc29636673]ABSTRACT
This review paper focused on exploring the topic of role of agro forestry for climate change adaptation and mitigation .Three points of view were selected and for that purpose, scientific literature was gathered in the online literate databases of Web of Science, Scopus, Google Scholar, as well as in journals focused on agro forestry and climate change mitigation and adaptation. According to our literature research, agro forestry has potential role in climate change adaptation and mitigation. Climate change is the change in weather patterns from year to year occurs in each region. It is the most serious problem of the twenty one century. Agro forestry is strong assets for climate change adaptation and mitigation, because it is a land-use system where trees are managed together with crops and/or animal production systems in agricultural settings. Agro forestry has potential to moderate climate extremes, like high temperature and intra annual climate fluctuations. It is also one of the greenhouse gas mitigation options. It is an appealing option for sequestering carbon on agricultural lands. Agro forestry is one possible option for reducing emissions of greenhouse gases in atmosphere by enhancing organic carbon accumulation in soils. There is no excessive review regarding to the role of agro forestry for climate change adaptation and mitigation incorporated into the broader scope of sustainable agricultural management and carbon sequestrations. So, this review is initiated to show the role of agro forestry for climate change adaptation and mitigation through reviewing different literatures. 
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1. [bookmark: _Toc503758306][bookmark: _Toc29636674]INTRODUCTION
The fourth assessment report of the intergovernmental panel on climate change (IPCC) includes increased evidences that current climate change is to a large extent due to human activity and that will profoundly alter the living conditions for all humans, floras, faunas, and ecosystems. In recent years, the term “climate change” has become a core issue in various developmental and political forums at the national, regional and international level. Conventional agricultural practices in tropical latitudes, using intensive agriculture can make more products in the region. However, these agricultural practices have also contributed significantly to the accumulation of greenhouse gases in the atmosphere (IPCC, 2007). 
As a result of the inherent environmental degradation and poverty associated with deforestation and conventional agriculture in developing countries like Ethiopia, there is a result in the implementation of sustainable land-use practices including agro forestry (Kandji et al., 2006).
Agro forestry practice is defined as the deliberate integration of woody species with agricultural crops and/or pastures on the same land-unit resulting in the integration of economical and ecological interactions between components (Young, 1997). With these the review paper expected to emphasis on the role of agro forestry practice for climate change adaptation and mitigation.
2. [bookmark: _Toc29636675]CLIMATE CHANGE AND AGRO FORESTRY
Climate change is also expressed as deviations from a regional climatology determined by analysis of long term measurements usually over a period of at least 30 years. Or the normally experienced climate condition and a different but the recurrent setoff climate conditions over the given region of the world (Emmanuel, 2013). 
Many worldwide regional summits have dedicated discussion sessions on climate change based on the recognition, that global climate is subject to increasing change and this has become more evident in recent years. From this warming of the climate system is an unequivocal, as is now evident from observation of increases in global average air and ocean temperature, wide spread melting of snow and ice, and rising global average sea level (IPCC,2007). 
Today, agro forestry is recognized as an integrated applied science that has the potential for addressing many of the climate change adaptation and mitigation. 
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Figure1. The role climate change adaptation and mitigation (IPCC, 2013)
3. [bookmark: _Toc29636676]THE ROLE OF AGROFORESTRY FOR CLIMATE CHANGE ADAPTATION	
Climate change adaptation is the “adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which moderates, harm or exploits beneficial opportunities. Sustainability attributes of agro forestry are strong assets for climate change adaptation. As a method of adapting agriculture to climate change, agro forestry practice have been shown to increase on-farm production resilience to climate variability by buffering crops from the effects of temperature and precipitation variation as well as strong winds associated with storms(UNFCCC, 2007). 
Tree canopy can create a more adequate microclimate for crops and more resilient ecosystems for better food production. On the other hand, a dense tree canopy also reduces incident solar radiation, possibly depressing crop yield potentials. As such, a diversification in agricultural production systems included the implementation of a significant tree component that may buffer against income risks associated with current and future shifts in climate. Agricultural producers expressed that the different adaptation strategies they had already implemented as a result of their association with the agro forestry. Study provided sufficient protection from negative impacts of climate change on their land. Agro forestry is the mechanism of climate change adaptation through enhancing soil resilience, adopting efficient land use system/ practices and improving nature of plant productivity.

4. [bookmark: _Toc503758312][bookmark: _Toc29636677]THE ROLE OF AGROFORESTRY FOR CLIMATE CHANGE MITIGATION
Mitigation of climate change is an anthropogenic intervention to reduce the sources and enhances the sinks of greenhouse gases. Agriculture, forestry and other land uses (AFOLU) can help  to reduce GHG concentrations in the atmosphere by increasing biotic carbon storage, decreasing GHG emissions from operations, and producing biomass as a substitute for fossil fuels (Sergio et al., 2009). 
With adequate management of trees in cultivated lands and pastures, a significant fraction of the atmospheric carbon could be captured and stored in plant biomass and in soils. The carbon sequ estration potential of agro forestry practice is estimated to be between 12 and 228 Mg C ha-1with a median value of 95 Mg C ha-1 (Albrecht and Kandji 2003).
 In agro forestry practices carbon sequestration is a dynamic process and can be divided into phases. At establishment, many systems are likely to be sources of GHGs (loss of C and N from vegetation and soil). Then follow a quick accumulation phase and a maturation period when tons of carbon are stored in the boles, stems, roots of trees and in the soil. At the end of the rotation period, when the trees are harvested and the land returned to cropping (sequential systems), part of the carbon will be released back to the atmosphere (Dixon, 1995). 
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Figure 2 .Carbon sequestration potential of different land-use and management options (Adapted from IPCC Source: Virchot et al., 2007).
5. [bookmark: _Toc29636678]CONCLUSION
[bookmark: _Toc503758317]Agro forestry practice can contribute for climate change adaptation and mitigation.  As a method of adapting agriculture to climate change, agro forestry practices have been shown to increase on-farm production resilience to climate variability by buffering crops from the effects of temperature and precipitation variation as well as strong winds associated with storms. Mitigation of climate change is all about the use of land and improved natural processes to capture some of the atmospheric carbon or avoid emissions related to land use. Agro forestry practices that integrate tree production with crop and animal production practices are believed to have a higher potential to sequester carbon than field crops. Addressing climate-change mitigation in societies that are closely dependent upon and connected to natural resources becomes a very sensitive issue that raises many questions over the ethical and fair use of land-and whether the first priority is the global commons or is local adaptation needs. This again raises the delicate question of how to combine climate mitigation objectives with local adaptation strategies in a way that meets the global needs of CO2 reduction, poverty alleviation, and the preservation of environmental integrity. It is advised to look further into different agro forestry practices to increase resilience and reduce vulnerability of farmer to climate change.
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