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Presenter
Presentation Notes
Good afternoon.
As you can see from the title of my presentation I decided to slightly change the title of my presentation and in the interest of time focus only on one region the Sahel and to avoid words in favour of images. The use of irrigation and fertilisers made agriculture in many part of the world less dependent on the caprice of weather. At large this is not the case in the Sahel where livelihood still depends largely on rain-fed agriculture and transhumant livestock rearing.  Given that the global warming has the potential to alter the availability of water resources (IPCC, 2007) in the region scientists have looked at the Sahel with particular attention. The fact that this region is also a hot spot for soil atmospheric feedback added value to the scientific research. However, climate projections produced by a wide range of modelling groups for the IPCC Assessment Reports show little consensus over West Africa (IPCC, 2007) in relation to rainfall. 
 
Buontempo, Carlo, Ben Booth, and Wilfran Moufouma-Okia. "The climate of the Sahel." West African Studies Global Security Risks and West Africa Development Challenges: Development Challenges (2012): 57.
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Kerry H. Cook
Nature Geoscience 1, 647 - 648 (2008) doi:10.1038/ngeo320

www.metoffice.gov.uk



Presenter
Presentation Notes
This lack of consensus results partly from the inability of climate models to capture the basic features of present-day climate variability in the region (e.g. Jump in the monsoon front after the beginning of the rainy season).
I would like to start from a “famous” plot that appeared in a paper Kerry H. Cook wrote back in 2008. The idea was to weight the projections from different climate models according to the ability these models had in reproducing present-day features. One of the reasons I found this paper interesting is the fact that the two models that perform better in the analysis (namely Miroc and GFDL (Geophysical Fluid Dynamics Laboratory) models) are also the two models which show the most different precipitation trend in the future. 
 
Kerry H. Cook Climate science: The mysteries of Sahel droughts Nature Geoscience 1, 647 - 648 (2008) doi:10.1038/ngeo320)


http://www.nature.com/ngeo/journal/v1/n10/full/ngeo320.html
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IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups I, Il and 11l to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team,
R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp.
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In climate circles it is often said that there is very little we can say about the future climate of the Sahel and its impact on farming practices. This is based on the fact that at present rainfall is the single most important climate variable in these dry regions.  At the same time such a view on the status of our climate knowledge may have more to do with our biases as scientists and users than with the reality on the ground. 
Our climate models provide very robust projections for other parameters that, whilst not of direct relevance to today’s farming practice, can become important in the future. For example hard temperature thresholds exist for wheat, corn and most other crops and we know that in spite of all the uncertainty on precipitation the climate in the region is certainly getting warmer.
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from Assessing climate change impacts on sorghum and millet yields in the Sudanian and Sahelian savannas of West Africa
B Sultan et al 2013 Environ. Res. Lett. 8 014040 doi:10.1088/1748-9326/8/1/014040
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from Assessing climate change impacts on sorghum and millet yields in the Sudanian and Sahelian savannas of West Africa
B Sultan et al 2013 Environ. Res. Lett. 8 014040 doi:10.1088/1748-9326/8/1/014040
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This is dissonant. We know that at present water is the limiting factor for farming in this part of Africa but when we account for all the realistic variations in temperature and precipitations for the region and we use them in a crop model we end up with a distribution which all but stationary. And it is even more dissonant with our preconceived idea to discover that instead of rainfall changes it is temperature that drives most of these impacts. The plot in this slide and the previous one are taken from a 2014 paper by Benjamin Sultan.
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Assessing climate change impacts on sorghum and millet yields in the Sudanian and Sahelian savannas of West Africa Benjamin Sultan et al 2013 Environ. Res. Lett. 8 014040 doi:10.1088/1748-9326/8/1/014040
There is also another reason why not to despair. Whilst multi-decadal climate projections for rainfall are all over the place, climate predictions in the tropics are highly skilful and can be used to predict user-relevant parameters. The two plots here show the region where precipitations predictions from Met Office seasonal predictions system GloSea5 have more skill than just assuming climatological values (red is good no colour is bad).  All the tropics (and in particular tropical ocean) show high level of skill, and some part of tropical Africa follow in this category too. 
 
http://www.metoffice.gov.uk/research/climate/seasonal-to-decadal/gpc-outlooks/glob-seas-prob-skill






LEAP- Ethiopia’s National Food
Security Early Warning System

EUPORIAS

* Objectives: The prototype will enable the integration of
seasonal predictions into Ethiopia’s existing national food
security early warning system, known as LEAP (Livelihoods,
Early Assessment and Protection), to enable earlier and more
accurate estimates of the people in need of food assistance In
the coming months.

o Stakeholders: World Food Programme (WFP)
http://www.wip.org/disaster-risk-reduction/leap

 More info: Lorenzo Bosi (lorenzo.bosi@wfp.org) and
Sandro Calmanti (sandro.calmanti@enea.it)
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The World Meteorological Organisation developed the Regional Climate Outlook Forums. These are meeting where the climate prediction information is first analysed to reach a consensus and then presented to the users. Especially in Africa these forums are very well developed and provide strong example of how climate information can be made relevant to decision makers; attempts are currently being made to also use this information in resource planning for food security management. 
Climate prediction information can also be used in conjunction with other tools as we are doing as part of EUPORIAS project. In this case we use seasonal prediction outputs to provide inputs into an livelihood and early warning system used in Ethiopia.  
 
https://www.wmo.int/pages/prog/wcp/wcasp/clips/outlooks/climate_forecasts.html
http://www.euporias.eu/prototype/leap-ethiopia
 


http://www.wfp.org/disaster-risk-reduction/leap
mailto:lorenzo.bosi@wfp.org
mailto:sandro.calmanti@enea.it
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Re-think the interface

Wiley Interdisciplinary Reviews:
Climate Change

pages 383-399,
13 MAY 2015 DOI: 10.1002/wcc.346
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Whilst there is certainly a connection between climate variability and change and food security, there are also underlying reasons why we should be looking at these regions. Some of these communities are fragile to any sort of stress and at times the direct impact climate change will have on food production is not the mechanism driving the impacts.  In recent years an attempt to analyse the food security issue in its entirety began by looking only at sub-component of the issue in isolation, which may lead to maladaptation. A system thinking approach that starts from the analysis of the interactions between different sub-competent can lead to more robust results. 
 
Kirsty Lewis and Tim Lenton Climate Change Volume 6, Issue 4, pages 383-399, 13 MAY 2015 DOI: 10.1002/wcc.346 http://onlinelibrary.wiley.com/doi/10.1002/wcc.346/full#wcc346-fig-0002 
 

http://onlinelibrary.wiley.com/doi/10.1002/wcc.2015.6.issue-4/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/wcc.346/full
http://onlinelibrary.wiley.com/doi/10.1002/wcc.346/full
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This Copernican revolution is at the basis of an important shift within the climate community, namely the climate service. Second-guessing what the users or more generally the society needs is likely to lead to maladaptation. There is no simple way around. Climate information products need to be user led, an operation that takes time and energy but which is required to maintain the relevance, the saliency and the legitimacy of the information. We do have a technology now that for the first time in our history allows us to make quantitative predictions about future climate risk. We have so far pushed this technology onto people stressing how uncertain we were about our own predictions. But our models are very rich of interesting information that we simply don’t know is relevant. We need to start tackling the fourth quadrant of Donald Rumsfeld proposition namely the things we don’t yet know we know or to say better that we don’t yet know are relevant.
 
 
Climate service development, delivery and use in Europe at monthly to inter-annual timescales
C Buontempo, CD Hewitt, FJ Doblas-Reyes, S Dessai - Climate Risk Management, 2014
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