Climate change and development research at the University of Leeds

Climate change and development research at the University of Leeds

Sustainability Research Institute (SRI) and Institute for Climate and Atmospheric Science (ICAS)
Compiled by Andrew Challinor and Emma L. Tompkins with contributions from SRI and ICAS
May 2008
1. Introduction

The Sustainability Research Institute (SRI) and the Institute for Climate and Atmospheric Science (ICAS) are two of the four sister Institutes of the School of Earth and Environment at the University of Leeds. Institute staff have worked together over the past 10 years on a range of research and teaching programmes. We are accommodated in the same university buildings, and we share a number of academic facilities, meaning that interactions between ICAS and SRI members – academic staff, researchers and students – happen regularly and naturally. We have extremely strong research links based on funded research programmes around the world, notably in Europe, the USA, Africa, India and China.
2. Research partners in the developing world.

We have many links with partners overseas. As a good example, two funded sister programmes in Ghana – one led by SRI and the other by ICAS – are developing shared undergraduate and Masters-level teaching programmes in the science and socio-economic impacts of climate variability in Africa. We also have strong links (through Evan Fraser, SRI) with the University of Malawi where we are working to better understand vulnerability to drought and climate change induced migration. Jouni Paavola and Susannah Sallu have been building research links with The Pan African START Secretariat (PASS) to enhance understanding of the impacts and consequences of global changes in Africa. This includes SRI involvement in a new program of African Climate Change Fellowships that offers experiential learning, education, research and training opportunities in climate change adaptation to African professionals, researchers and graduate students. Andy Challinor maintains strong links with CGIAR centres across the globe notably ICRISAT. There is also an ongoing University-led drive towards increased collaboration with Chinese universities, with a trip to Zhejang in November. An EU FP 6 project ‘DESIRE’ is linking researchers in Botswana, China, Chile and Mexico. Further partnership programme bids have been submitted with the University of Malawi and the University of Botswana, the latter with whom we have ongoing EU-funded research on integrated land degradation assessments. We also have active funded collaborative projects in East Africa (Tanzania), Bangladesh and Indonesia.
3. Currently funded projects, programmes and centres
· The Leeds-LSE Centre for Climate Change bid, worth £5.5 million over five years, was recently approved by the ESRC (main contacts: Andy Gouldson and Jouni Paavola at Leeds). The centre will bring 10 new researchers to Leeds, with CoIs and associates from both SRI and ICAS.
· The Ecosystem Services & Poverty Alleviation programme has funded a situation analysis for China, with ICAS contributing to the assessment of the response of agriculture to climate change (Andy Challinor and Evan Fraser).

· There is substantial involvement across ICAS and SRI in QUEST Theme 3, ‘Implications of global environmental changes for the sustainable use of resources.’ Although the main outputs of this project will be at the global scale, more specific geographical foci include China, India and sub-Saharan Africa (Andy Challinor and Evan Fraser).
· The Sustainable Uplands project, worth £800K (£637K in Leeds) over three years, is combining knowledge from local stakeholders, policy-makers and social and natural scientists to anticipate, monitor and sustainably manage rural change in UK uplands (Mark Reed and Claire Quinn)
· Desertification Mitigation & Remediation of Land (DESIRE) is an EU FP6 Integrated Project worth €9 million (€300K in Leeds) over five years. It aims to develop new land management and conservation strategies based on a close participation between researchers and stakeholders in 16 dryland degradation hotspots around the world including southern Europe, southern and North Africa, Chile, Mexico, China and Russia. Further bids are also in preparation for the current EUFP7 call (Mark Reed).  
· The African Monsoon Multidisciplinary Analysis (AMMA), whose UK component is coordinated from ICAS, is an international programme deploying some £30M (£500k in Leeds) to study the climate and environment of West Africa, and their human impacts (Doug Parker).

· ESRC fellowship on Vulnerability of Rural Economies and Food Systems to Environmental Change (£330,000). The goal is to develop case studies of climate vulnerability and explore generic pathways (Evan Fraser).  

· A University Transformation Fund of £1m, with ICAS and SRI involvement investment, has been awarded in Human Health & Food Security in Sub-Saharan Africa. This will address sustainability challenges from a holistic, trans-disciplinary perspective aimed at enabling science and its modelling approaches to be better linked to participatory development and governance initiatives.

4. Research highlights and opportunities
4.1 Food provision under multiple environmental stresses. 
· Food security. Work at Leeds (mostly led by Andy Challinor and Evan Fraser) is beginning to integrate the natural and social science elements of food production analysis. Novel analyses of socio-economic drivers of food production and vulnerability are providing a quantitative description of the non-climatic drivers of regional-scale food production (Elisabeth Simelton). When coupled with pioneering work integrating climate, air quality and crop models within a framework that accounts for uncertainty, these methods will build a sound foundation for predictive tools that will link policy decisions, climate, and atmospheric composition, to food security. Field-based participatory studies on farming system sustainability assessments are also carried out within SRI (Andy Dougill and Mark Reed), thus providing a link between the modelling work and observed human impacts.
· Biofuels. ICAS research has been critical in informing the ongoing debate on the long-term carbon debt associated with biofuels (Righelato and Spracklen, Science 2007). The sustainability of biofuel cropping is a complex issue, with implications for food security, land use change and rural livelihoods, as well as policies to address climate change, land degradation, biodiversity and sustainable development more broadly. Work in both SRI and ICAS is beginning to assess these implications and industrial-academic partnerships have recently been established to take this further.
4.2 Climate, weather and hazards
· African weather and climate. The UK part of the African Monsoon Multidisciplinary Analysis (AMMA) is coordinated by Doug Parker, Head of ICAS. AMMA involves close institutional links with many agencies and universities in the West African region. The programme has also begun to assess the impact of climate variability and change on local subsistence farming. ICAS and SRI are thus well placed to link food production analyses, meteorological observations, and forecast models in order to develop effective adaptation and resilience strategies.
· Natural hazards and climate risks work is ongoing to understand how societies can cope with environmental change (both current variability and future impacts). Research in SRI is exploring the coping mechanisms in a variety of contexts from cyclone activity in the Caribbean and Bangladesh (Emma Tompkins) to drought in Africa (Paul Dodds). ICAS is contributing to research on the ability of weather and climate models to make predictions at short- and medium-range for Africa and the tropical Atlantic (including the hurricane genesis zones). The opportunity exists to develop a comprehensive assessment of coping and adaptive capacity to future climate changes as a result of changes in the African Monsoon and its effects on the populations of West Africa and those of the Caribbean, through large scale circulations and tropical cyclone patterns.

· Predictability of midlatitude weather systems and their impacts on Northern Europe. Associated with the international THORPEX programme, work in ICAS is addressing the causes and predictability of high-impact weather systems affecting the UK and Northern Europe (Conny Schwierz).

4.3 Governance and the politics of climate change  

· Climate-change governance for a new global deal: examining the reasons for a stall in international climate-change negotiations in the past decade and the ways to overcome it, including: analysis of the political/institutional determinants of a successful state-based agreement; considering a wider set of alternatives to state-based agreements; human rights and social justice aspects (Jouni Paavola and Andy Gouldson).

· Governments, markets and climate-change mitigation: identifying strategies for efficient reductions in greenhouse gas emissions in industrialised countries, which promote the development and diffusion of low-carbon technologies, and analysis of how the emergence of carbon trading and finance can be boosted (Andy Gouldson and Tim Foxon).

· Critical perspectives on climate change governance. Discussed uncritically governance is understood to be a process through which the negative consequences of climate change are managed. From a critical perspective, however, governance can be understood as a way of managing the related legitimacy crisis rather than solving the problem itself. Since 1992 the global climate change negotiations have achieved very little in relation to managing dangerous anthropogenic climate change but they serve the purpose of managing the legitimacy crisis that arises by engaging a wide range of stakeholders in a process and implying progress. Some who do not participate are marginalised and cast as radicals although they understand that the process is not leading to effective action. (Joseph Murphy)

· Critical perspectives on the adoption of new technology. Conflicts often arise around new technologies in the context of climate change, such as wind farms and the AirBus A380. Such conflicts involve specific framings which serve to manage interactions. For example, people who object to wind farms are accused of being NIMBYist. Those who object to nuclear power are accused of ‘being happy for the lights to go out’. In these ways legitimate concerns and alternative policy agendas are marginalised. Governance, therefore, is not only a cooperative process aimed at agreeing better institutional structures and policy actions. It can also be a process of disciplining stakeholders and perspectives. (Joseph Murphy)
4.4  Adaptation, vulnerability, resilience and adaptive capacity
· Adaptation to climate change and human development: building an understanding of the links between human development and climate change; helping to target adaptation policies to those most vulnerable and least able to adapt; investigating the potential for climate-friendly forms of development, and development-friendly forms of adaptation to climate change (Emma Tompkins, Evan Fraser, Andy Challinor).

· Knowledge and learning in resource management Working with future scenarios for the UK uplands (including the potential effects of climate change) adaptation and mitigation strategies have been explored to asses how to manage the uplands to maintain a range of ecosystem services such as carbon storage, water, biodiversity, farm production, visual amenity. The project combines knowledge from local stakeholders, policy-makers and social and natural scientists.  More on the research can be found at www.env.leeds.ac.uk/sustainableuplands  (Klaus Hubacek, Mark Reed and Claire Quinn)
· Developing climate science and economics: developing and enhancing the value of physical and economic models of climate change, by improving our understanding of the uncertainties in climate models, advancing the current state of the art in climate-change economics, and focusing on the user-relevance of such models (Piers Forster, Andy Dougill, Emma Tompkins).
· Ecological economics modelling Work within ICAS has begun to assess whether or not existing germplasm matches that required for adaptation to climate change. Whilst crop varieties do exist that can adapt to mean temperature changes, many of these are stored in research institutes, and are not commonly available (Mette Termansen, Andy Challinor).

4.5 Sustainable consumption and production and the impact on developing countries
· Sustainability-driven entrepreneurship looks at entrepreneurs who create new and innovative business models to promote the rapid uptake of existing technologies for reducing CO2 emissions. Work in Tanzania (Bradley Pasrish). Research showed that these entrepreneurs made a substantial impact on the US renewable energy market not through technological innovations, but through organizational innovation (Bradley Parrish)

· The role of community groups in mitigating climate change and increasing sustainable consumption in the UK Mitigation of impacts on the environment, including climate change oriented initiatives such as the reduction of energy use in the home and in transport, and the promotion of local food has become an important issue in the UK. Bollington Carbon Revolution is a carbon neutral place project, where volunteer organisers are trying to reduce the carbon impacts of their town or village by persuading local residents to adopt energy efficiency measures. (Lucie Middlemiss, PhD Candidate)

5. PhD candidates working on climate change, sustainability and development
	Name
	Project
	Start date

	Dave Abson
	How do broad scale agricultural patterns affect farmland biodiversity and socio-economic resilience?
	2006 

	John Atabila
	Wetlands, Livelihoods and Ecosystem Management
	2004 

	Ferdous Ahmed
	Numerical analysis of rainfall-induced landslides
	2008 

	Mohammed AlSharyani
	Evaluation of the impacts of National Parks on Land degradation and community livelihoods: A study of the effectiveness of protected areas designation in the Sultanate of Oman.
	2006 

	Anamika Barua
	Causes and Challenges of water pollution in India : An interstate comparison
	2003

	Claire Bastin
	The role of the private sector in development issues
	2008

	Julia Crook
	The role of climate feedbacks and the Earth's energy budget.
	2008

	Paul Dodds
	How subsistence farmers in Africa can adapt their farming systems to reduce their susceptibility to drought and longer term climate change 
	2005

	Louise Ellis
	The lobbying, agenda-setting and advisory roles of multi-national corporations in national sustainable development policy (PT)
	2004

	Kuishuang Feng
	Implication of people's lifestyle changes on energy consumption in China
	2007

	Luis Garcia-Carreras
	Dynamics of West African weather systems
	2007

	Mark Goddard
	Urban gardens as routes to active participation in nature conservation and neighbourhood community building
	2008

	Karin Hufnagel
	How to extend the European Emissions Trading Scheme (PT)
	2005

	Steven Hunter
	Modelling Antarctic ice sheets under greenhouse conditions: did ice sheets exist on Antarctica even under Cretaceous greenhouse conditions?
	2006

	Laura Kettles
	A computational study of proposed amelioration of global climate warming by controlled enhancement of droplet concentrations in marine stratocumulus clouds
	2006

	Helen Macintyre
	Quantifying the chemical 'indirect effect' of aerosols on the climate system within a composition - climate model
	2005

	Claire Marsh
	Capacity building in public sector institutions to deliver sustainability (PT)
	2004

	Khandaker Munim
	Impacts of salinity intrusion on food security in Bangladesh
	2007

	Doan Nainggolan
	Developing integrated biophysical and socio-economic models to evaluate land degradation remediation options
	2007

	Mireia Pecurul-Botines
	The cost implications of the mismatch of scales of governance of biodiversity and water in Europe.
	2007

	Despina Psarra
	Evaluation of participatory adaptive management methods for Soil and Water Conservation
	2008

	Muhaimina Said
	A Study of the Dynamics of Employment within Kenyan Non-Traditional Export Industries
	2007

	Natalie Suckall
	Human migration in response to climate change in Africa
	2007
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