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Position
Project Title/ Job Position title:

Processes controlling seasonal-to-decadal predictability of Carbon Uptake by the ocean.

Area of Knowledge: 

· Physical Sciences, Mathematics and Engineering
Group of disciplines: 

PHYSICAL SCIENCES, MATHEMATICS AND ENGINEERING
	Theoretical and Applied Mathematics, Computer Sciences

	Physics

	Geology, Earth Sciences, Environmental and Atmosphere Sciences, Mines, Geological Engineering, Oceanography, Hydrology


Research project/ Research Group description (màx. 2.000 caràcters)
Since the beginning of the industrial revolution humans have increased atmospheric CO2 content by almost 50%. Following this CO2 increase, global temperatures have been rising steadily, causing serious concern in the international community. The recent COP21 Paris agreement on climate ties the participating countries to take actions to reduce anthropogenic carbon emissions in order to contain global warming within 2oC by the end of this century. As a result, the climate science community is under increasing pressure to estimate precisely the upper bound of CO2 emissions that are compatible with this target. However, such precision can be only achieved if all sources and sinks of atmospheric carbon are known with the highest possible accuracy. 
The ocean represents one major sink as it takes up about 25% of the carbon emitted by human activities. However, these estimates are highly uncertain because natural variability and ongoing climate change could alter the capacity of the ocean to absorb carbon. Our best tools to predict the future evolution of carbon uptake are Earth System Models (ESMs). These are complex numerical representations of climate dynamics including climate-relevant biogeochemical cycles of elements like carbon. 
In this project the student will have the opportunity to perform and analyze near-term predictions of global carbon uptake using the ESM EC-Earth. Furthermore, the student will be able to expand her/his analysis to investigate the mechanisms that describe the variability and predictability of carbon uptake and the processes introducing uncertainty in these estimates. Since air-sea CO2 fluxes can be modulated via different physical and biogeochemical mechanisms, which can interact between themselves, a particular focus will be placed on these potential interactions. 
The successful applicant will be hosted by the Climate Prediction Group (CPG) of the Earth Sciences Department at the Barcelona Supercomputing Center (BSC-ES), which conducts multi-facet research in Earth system modelling and is composed by 14 renowned research scientists and 2 PhD students. CPG receives IT support from the Computational Earth Sciences Group (CESG) in the same department. The strict collaboration between CPG and CESG results in a unique combination of human resources with a ratio of one technician for every two researchers. 
Job position description (màx. 2.000 caràcters)
The CPG at BSC-ES is looking for scientists of any nationality who wish to undertake their PhD in the field of climate prediction. The successful candidate will work on the design, execution and analysis of cutting-edge near-term climate predictions, which include the representation of biogeochemical processes. For these predictions to be successful, it is important to first "initialize" the model with the current state of the ocean, to thus include the memory of slowly varying processes (which are the ultimate source of predictability). This will require the compilation of accurate initial conditions, using state-of-the-art observations. Furthermore, the student will investigate the mechanisms controlling carbon uptake predictability in those oceanic regions characterized by intense carbon uptake (e.g. North Atlantic and Southern Ocean). These regions are driven by marked decadal oscillations linked to global-scale climate modes of variability. This characteristic has hampered past attempts to detect trends in carbon uptake but, at the same time, could represent a source of predictability on decadal timescales.  
Finally, the student will investigate the reasons for the CO2 uptake uncertainty. Research in this sense will revolve around the role of biogeochemistry in the preconditioning of the ocean surface pCO2 in regions of intense carbon uptake. 
The work will be carried out in the context of several national and international projects, thus ensuring the international projection of the student. During the last 5 years (2012-2016), BSC-ES has published more than 150 research articles in peer-reviewed journals resulting from a very dense international collaborative network counting at least 50 institutes worldwide. BSC has been awarded with the Severo Ochoa’s Centre of Excellence project of the Spanish government since its first call (2011).  
Throughout the duration of the PhD, the student will have the opportunity to present her/his results in different international scientific forums and will be encouraged to lead scientific research articles of high impact, and to contribute to outreach activities. We encourage applications from highly motivated candidates with demonstrated experience in climate-related studies and interested in interdisciplinary research. 
Group Leader
Title: Climate Prediction Group Leader

Full name: Pablo Ortega Montilla

Email: portega@bsc.es

Research project/ Research Group website

https://www.bsc.es/discover-bsc/organisation/scientific-structure/climate-prediction
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