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        PhD Studentship in

Long-Range Drought Prediction and Benefits to Humanitarian Relief

Department of Space and Climate Physics, University College London, UK

Main supervisor:

Prof Mark Saunders

Subsidiary Supervisors: 
Dr Benjamin Lloyd-Hughes and Dr Celine Herweijer
Underlying Rationale

Drought is a deficiency in rainfall over an extended period of time. It is a recurrent feature of climate which happens almost everywhere. Drought can have devastating effects on agriculture, livestock and water supplies. In poor countries drought also leads to other disasters, including famine, malnutrition, epidemics and population displacements. To mitigate the impacts of drought and to help save lives humanitarian aid agencies require advance warning of drought incidence, strength and how many people are at risk of being affected. This information would help to prioritise the distribution of food supplies, safe water, basic sanitation and basic health services. With few exceptions warnings of drought incidence do not currently exist. 

Research Objective and Programme

The central project aim is to provide a detailed assessment of long-range drought prediction skill to benefit humanitarian relief. This objective will be achieved through an innovative five-stage research programme: 

1. Assess the long-range forecast skill for drought available from the DEMETER state-of-the-art dynamical seasonal prediction model (http://www.ecmwf.int/research/demeter). DEMETER is based at the European Centre for Medium Range Weather Forecasts at Reading (UK). The model provides global gridded ensemble forecasts of precipitation at monthly leads to 6 months, with monthly hindcasts available back to 1957. As the DEMETER data have not yet been examined to quantify drought prediction such an application is timely and innovative.

2. Incorporate skillful outlooks for drought computed from the DEMETER precipitation forecasts within the UCL global drought monitor (http://drought.mssl.ucl.ac.uk). A drought prediction capability would represent an important extension to this product and offer sound benefit to humanitarian relief.

3. Develop innovative Bayesian statistical probabilistic drought prediction models trained on state-of-the-art historical climate data sets extending back to 1950.  These predictions will be developed for individual countries with the priority being sub-Saharan and east Africa. Prior research shows that El Niño Southern Oscillation (ENSO) and sea surface temperature (SST) anomaly patterns in the Atlantic and Indian oceans are linked to sustained regional rainfall anomalies over these drought-prone regions of Africa. The predictive capability for drought of ENSO, SSTs and anomalies in atmospheric circulation will be quantified.

4. Compare and combine the Bayesian statistical skill with seasonal precipitation forecasts from the DEMETER project to consolidate skill through the ensemble-averaging of independent forecasts to remove noise.

5. Tune skillful drought predictions to meet the specific needs of humanitarian relief. 

The index we propose using to forecast drought is the Standardised Precipitation Index (SPI). This index is employed by the UCL global drought monitor and by US National Climatic Data Center to monitor North American drought. The SPI is a probability index formulated such that the likelihood of a rainfall anomaly of a given magnitude is equal for all regions, thereby facilitating an equitable comparison of drought impact between regions of historically high and low rainfall. An index of zero indicates the median precipitation amount (half of the historical precipitation amounts are below the median, and half are above the median). The index is negative for drought (and positive for wet conditions). As the dry conditions become more severe the index becomes more negative. The SPI will be forecast at leads out to 6 months thereby capturing the scales of both short-term and medium-term future drought. Forecasts will be matched to population density data to give outlooks for the number of people likely to be affected by a given drought. Forecasts will be updated monthly.

The International Red Cross, Oxfam, Action Aid, Reuters AlertNet and the United Nations World Food Programme have all expressed sound interest in a drought prediction capability.
Research Training 

During the project the student will gain wide experience in meteorology, climatology, scientific computing, the use of large climate data sets, statistical data analysis, forecasting and assessment of skill and significance, and in coupled ocean-atmosphere modelling and science. He/she will receive broad training in oral and written communication, and will be encouraged to report appropriate results in refereed scientific journals and at national/international conferences. He/she will also have the opportunity to attend personal and professional development courses on creativity, problem-solving, time management, teamwork and project management skills.
Project Funding and Duration
The 3-year PhD studentship will commence in September 2006 or earlier. It is funded by the Natural Environment Research Council (NERC). 

The Table below gives the funding (as of 2004/5) which will come with the PhD Studentship:










   Total

a) Student Maintenance Grant (within London rate): 

£ 14,000

b) Research Expenses including Conference Travel: 

£   1,150









Total 
£ 15,150
Person Specification
Candidates should be a British citizen and either have, or expect to receive in 2006, a First or Upper Second class honours degree in a relevant physical, mathematical or computational subject. They should have an interest in the humanitarian application/benefit of climate research plus experience of scientific programming and statistical analysis. Knowledge of meteorology, forecasting and skill assessment would be an advantage but is not essential. Applicants should be hard working, reliable, and possess sound initiative. The work programme is technical and demanding, requiring commitment, computational rigour, and dedication.

Unfortunately the NERC studentship comes with a maintenance grant only for British citizens and other nationals who have been resident in the UK (but not in full-time education) during the 3 years preceding application. Other applicants are not encouraged to apply unless they can provide their own maintenance grant.

Owing to the location of the Department, it would be an advantage to have a clean driving licence and to own a car.

The Climate Extremes Group and the Department
The post will be based in UCL’s Climate Extremes Group at Holmbury St Mary, near Guildford, in Surrey. The successful applicant will join an internationally competitive group researching the modelling, prediction and monitoring of climate extremes (including hurricanes, typhoons, cyclones, El Niño, North Atlantic and European winter storminess, and drought). This work benefits risk awareness and decision making in business, government and society. Our predictions for the 2005 Atlantic hurricane season - the most active and damaging on record with a total loss of over US $ 150 billion - outperformed those by all U.S. groups.  The following web sites provide details of the forecasts and information we provide: http://tropicalstormrisk.com, http://eurotempest.com, http://drought.mssl.ucl.ac.uk and http://forecast.mssl.ucl.ac.uk). Sound computer facilities, climate data and climate models are available to support the group’s work.
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The Department of Space and Climate Physics of University College London is based at Holmbury St Mary in the Surrey countryside about 30 miles southwest from the centre of London. The Department (pictured above) houses around 130 researchers, PhD students and support staff, in a large mansion house situated in 30 acres with splendid views towards the South Downs. There are seven main research groups: Astrophysics, Climate Extremes, Cryogenics, Instrumentation, Planetary Science, Solar Physics, and Space Plasma Physics. Further information about the Department may be obtained from the Departmental web http://www.mssl.ucl.ac.uk. 

Career Prospects
Your career prospects on completing the Research Fellowship will be very good. Opportunities available to you will include:

a)
Pursuing a University academic career. 

b)
Working for the British, European or other climate/weather services.

c)
Working in Research and Development. 

Professor Mark Saunders – main supervisor
Mark Saunders is Professor of Climate Prediction in the Department of Space and Climate Physics at University College London (UCL). He is also Head of Seasonal Forecasting and Meteorological Hazards at the Benfield Hazard Research Centre at UCL, Director of the Tropical Storm Risk (www.tropicalstormrisk.com) forecasting venture, and Technical Director for the EuroTempest (www.eurotempest.com) extreme weather forecasting service.  

Professor Saunders has published over 300 scientific research papers and articles. His team has developed a range of innovative and successful prediction models and products for many of the world’s most damaging climate extremes. These include Atlantic, US and Caribbean hurricanes, Northwest Pacific typhoons, Australian cyclones, El Niño and La Niña, the North Atlantic and Arctic Oscillations, North Atlantic and European winter storms, drought, and UK and European temperatures. His work is attracting increasing interest and support from international business and humanitarian agencies.

Publications in 2005 include a breakthrough in the seasonal prediction of hurricane activity reaching the coast of the US (published in Nature), the first demonstration of using hurricane forecasts to adjust peril model loss probabilities, and the introduction of forecast windspeed probabilities for tropical cyclones worldwide. 

Prof Saunders has supervised eight PhD students. Seven are employed in academia and industry, while the other is currently writing up. 
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Drs Ben Lloyd-Hughes and Celine Herweijer – subsidiary supervisors 
Ben Lloyd-Hughes is a Research Fellow in the Department of Space and Climate Physics at UCL but seconded to Benfield (London) to develop the EuroTempest venture. He won a prestigious award for his PhD on the Long-Range Prediction of European Drought. Dr Lloyd-Hughes and Prof Saunders together developed the first global on-line drought tracker to benefit humanitarian relief (http://drought.mssl.ucl.ac.uk).

Celine Herweijer is a Research Fellow in the Department of Mathematics at UCL and Project Manager for the Lighthill Risk Network. She has a PhD in Mechanisms of Drought in North America from Columbia University in the U.S.. Dr Herweijer has worked on a number of drought/water management projects in sub-Saharan Africa whilst seconded to the United Nations in New York. 
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